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INTRODUCTION 


These  standards  have  been  developed  from  the  experience  of 
qualified  authorities  on  head,  eye,  and  respiratory  organs,  protec- 
tion necessary  in  various  industrial  pursuits,  and  by  deteiled  investi- 
gation and  study  of  material  and  equipment  for  safety  protection  at 

"the  material  laboratory  of  the  navy  yard.  New  York. 

Eye  protection  in  the  industries  is  one  of  the  most  important  items 
in  accident  prevention.  The  eye  is  one  of  the  most  delicate  or<;ans 
of  the  body.  Nature  has  made  certain  provisions  for  its  protec- 
tion, but  these  provisions  are  not  sufficient  when  a  person  is  enga^ 
in  the  various  eye-hazardous  industrial  activities,  hence  medianical 
protection  of  one  kind  or  another  is  necessary. 

No  one.  except  a  person  who  has  enjoyed  the  sight  of  two  good 
eyes  and  who  has  lost  the  sight  of  one  or  both  eyes,  really  under- 
stands what  the  loss  of  eyesight  means.  Close  your  eyes  and  ask 
yourself  what  hfe  would  be  if  you  had  to  go  through  the  remainder 
of  your  years  in  a  world  of  darkness.  Think  of  your  loss  in  earning 
capacity  and  the  suffering  it  would  bring  "upon  yourself  and  those 
depending  upon  you  for  support.  Such  a  condition  may  be  avoided, 
almost  without  exception,  by  the  use  of  proper  protectors. 

If  an  employee's  eye  is  injured  in  any  way,  he  is  to  report  the 
injury  at  once  to  his  shop  supervisor,  or  it  is  to  be  reported  for  him, 
if  he  is  unable  to  do  so;  then  he  is  to  go  or  be  taken  to  the  dispensarv 
for  treatment.  The  removal  of  a  foreign  object  from  the  eye  of  an 
employee  by  a  fellow  worker  is  prohibited.  Avoid  the  so-called 
shop  doctor,  for  in  his  honest  endeavors  to  help  his  fellow  worker 
he  may  cause  serious  injury  to  the  employee's  eye.  The  intentions 
of  the  so-called  shop  doctor  are  good,  but  his  ability,  medical 
knoAvedge,  and  conditions  in  the  shop  are  vastly  inferior  to  the 
qualified  and  experienced  doctor  with  his  assistant  in  the  dispensary. 
Employees  should  not  hesitate  to  go  to  the  doctor  at  the  dispensary 
for  the  treatment  of  any  injuries  tiiey  may  receive  in  the  course  of 
their  industrial  activities. 

Some  men  do  not  or  will  not  use  the  necessary  protectors  for  one 
reason  or  another.    If  it  of  improper  protectors  or  pro- 

tectors not  fitting  properly,  proper  protectors  or  proper  adjustment 
shall  be  provided.  Apparatus  for  head,  eye,  and  respiratory  organs 
protection  of  good  quality  and  modern  design  are  provided  for  all 
Navy  employees  whose  occupations  require  this  protection,  and  must 
be  worn  by  them  when  necessary.  If  it  is  a  case  of  failure  to  wear 
protectors  because  of  prejudice  or  willful  disobedience,  then  proper 
disciplinary  action  shall  be  taken. 

The  need  for  employees  of  the  naval  establishments  to  use  the 
necessary  protection  for  the  eyes  that  is  provided  for  them  is  well 
illustrated  by  the  safety  reports  from  the  16  major  navy  yards  and 
stations.   During  the  calendar  year  of  1926,  out  of  a  total  of  14,912 
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injuries,  3,583,  or  24  per  cent,  Avere  injuries  to  the  eyes.  Experience 
shows  that  a  large  majority  of  these  eye  injuries  could  have  been 
prevented  by  the  use  of  proper  protectors. 

Statistics  from  outside  industrial  plants,  where  the  use  of  pro- 
tectors has  been  systematically  carried  out,  show  that  the  number 
of  eye  injuries  has  been  reduced  in  different  establishments  as  much  as 
75  per  cent.  The  naval  establishments  should  do  as  well  or  better, 
and  it  will  be  done  if  all  supervisors  and  men  cooperate  to  the  fullest 
extent  in  these  safety  endeavors  for  the  proper  protection  of  the 
eyes.  Each  man's  eftort  may  seem  of  small  moment,  but  the  efforts 
of  all,  in  unity,  are  overwhelming.   Do  your  part. 

The  respiratory  organs  receive  more  dangerous  and  harmful  treat- 
ment in  the  industries  than  need  be.  Unlike  the  eyes,  in  many  cases, 
the  respiratory  organs  give  no  warning  that  they  are  being  abused 
and  the  injury  to  them  is  oftentimes  accumulative.  Working  con- 
ditions should  always  be  investigated  by  tlie  safety  engineer  or 
supervisors  for  dangers  to  tlie  respiratory  organs  and  corrected  by 
the  wearing  of  protectors  if  need  be  or  by  proper  ventilation  and 
other  means. 

Bemember,  when  the  eyes  or  respiratory  organs  are  injured  the 
whole  physical  body  is  influenced  and  impaired,  so  use  the  protection 
provided  for  them  when  hazards  are  present. 

Throughout  this  code  the  word  "  shall "  is  to  be  understood  as 
mandatory  and  the  word  "  should  "  as  advisory. 

"  Safety  standards  for  head  and  eye  protection "  issued  by  the 
Secretary's  of&ce,  Navy  Yard  Division,  1924,  is  superseded  by  this 
code. 

These  standards  are  intended  to  supplement,  not  nullify,  any 
specific  requir^ents  of  any  bureau  or  bureau  manoaL 
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Section  L— GENERAL  REQUIREMENTS 

Scope.  .  .  . 

The  following  rules  and  directions  apply  to  all  industrial  activities 
or  processes  which  by  reason  of  their  nature  present  a  possible  hazard 
to  the  head,  neck,  face,  eyes,  and  respiratory  organs  ^erem  mjury, 
either  temporary  or  permanent,  may  result,  or  the  eflwsiency  of  the 
worker  impaired  through  tlie  presentation  of  a  mental  haiaird 
through  fear  of  injury. 

Standard  apparatus. 

The  types  of  apparatus  listed  herein  have  been  tested,  proven  as 
to  value,  and  approved  by  the  Navy  Department  as  standard  for  the 
necessary  head,  eye,  and  respiratory  organs  protection  throughout 
the  naval  industrial  divisions.  All  of  this  apparatus  is  covered  m 
detail  by  Navy  Department  specifications.  All  apparatus  used  must 
be  of  a  quality  and  type  in  full  compliance  with  the  Navy  specifica- 
tions and  shall  be  used  without  question  as  herein  directed. 

Exceptions  to  the  above  rule  may  be  made  by  the  Secretary  s 
office.  Navy  Yard  Division,  wherein  it  can  be  demonstrated  that 
a  particular  operation  or  process  can  be  more  economically  or 
expediently  conducted  by  apparatus  not  specified  in  the  code  or 
specifications.  . 

In  such  a  case  and  before  use  by  any  naval  establishment,  a  sample 
of  the  apparatus  and  complete  description  of  the  proposed  operation, 
the  number  of  men  employed,  and  the  reasons  why  specified  apparatus 
Avill  not  suffice  shall  be  submitted  to  the  Secretary's  office,  Navy  \  ard 
Division,  by  the  safety  engineer  of  the  establishment  desiring  to 
substitute  the  apparatus  in  question.  The  apparatus  submitted  will 
be  tested,  and  if  approved,  may  be  used.  This  approval  applies  to 
the  specific  case  only,  and  shall  not  establish  a  precedent  for  the 
universal  use  of  the  apparatus. 
Procurement  of  apparatus. 

Safety  apparatus  for  head,  eye,  and  respiratory  organs  protection 
is  stocked  at  the  navy  yard.  New  York,  and  the  navy  yard.  Mare 
Island.  The  navy  yard.  New  York,  is  the  purchasing  yard  and  dis- 
tributing point  for  all  activities  on  the  east  coast.  The  navy  yard, 
Mare  Island,  is  the  distributing  point  for  all  activities  on  the  west 
coast  and  obtains  its  stock  from  New  York,  the  purchasing  yard. 

All  requisitions  for  safety  apparatus  of  this  type  shall  be  to  the 
distributing  yard,  where  stock  will  be  issued,  or  purchase  will  be 
made  by  the  navy  yard.  New  York,  as  the  case  warrants. 

No  direct  purchase  or  procurement  of  apparatus  shall  be  made 
by  any  yard  or  station,  unless  approved  by  the  Navy  Department. 

In  the  case  of  special  apparatus  approved  for  specific  use  by  tlie 
department,  this  may  be  jirocured  as  conditions  in  the  case  warrant. 

All  apparatus  procured  for  Navy  use  shall  comply  strictly  to  all 
requirements  of  the  Navy  Department  specifications.  No  material 
shall  be  held  in  stock  which  does  not  comply  with  these  specifications. 
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All  material  compljnng  with  specifications  is  considered  approved 
for  service,  and  material  not  complying  shall  not  be  used  under  any 
conditions,  unless  specifically  approved  as  noted  above. 
Duties  «f  sapervisora  and  eniployeMu 

Every  supervisor  shall  see  that  every  employee  under  his  direction 
whose  occupation  requires  protection  for  head,  eyes,  or  respiratory 
organs,  is  provided  with  the  correct  and  standard  safety  protective 
apparatus.  The  supervisor  shall  see  that  the  protectors  used  by 
those  working  under  his  direction  or  control  are  in  good  condition 
and  repair.  The  supervisor  shall  see  that  care  is  exercised  in  the 
adjustment  of  protectors  used,  so  that  a  maximum  of  comfort,  con- 
sistant  with  adequate  protection,  is  obtained  for  the  employees. 

Every  employee  engaged  in  an  occupation  or  any  activities  that 
present  a  hazard  to  the  head,  eyes,  or  respiratory  organs  shall  use 
the  proper  apparatus  provided  for  his  protection.  Employees  shall 
not  wear  defective  protectors,  and  shall  be  responsible  for  immedi- 
ately reporting  any  broken,  damaged,  or  otherwise  defective  pro- 
tectors to  their  supervisors  for  repair  or  exchange. 
Steriliwti«ii. 

Protectors,  after  having  been  worn  by  an  employee,  shall  be  steri- 
lized before  reissuance  to  another  employee.  I*rotectors  used  by  one 
person  continuously  shall  also  be  sterilized  at  suitable  intervals  as 
required. 

The  following  are  methods  of  sterilization : 

(a)  Immersion  for  10  minutes  in  a  solution  of  formalin  made  by 
placing  one  part  of  40  per  cent  formaldehyde  solution  in  nine  parts 
of  water. 

(b)  Subject  to  sterilization  by  a  moist  atmosphere  of  antiseptic 
gas,  preferably  formaldehyde,  for  a  period  of  10  minutes. 

It  is  recommended  the  sterilization  of  protectors  be  done  by  a 
qualitied  member  of  the  yard  or  station  dispensary  personnel  or 
under  his  direction.  The  supervisor  under  whose  direction  the  steri- 
lization is  being  performed  should  make  sure  that  the  person  or 
persons  doing  the  sterilization  thoroughly  understands  the  procedure 
to  be  followed  and  the  dangers  incident  thereto. 
Interchanging  of  protectors  between  employees. 

Protectors,  except  hand  shields  for  welders,  shall  not  be  inter- 
changed among  employees  unless  the  protectors  have  been  sterilized 
between  each  change  as  noted  above. 

Oeenpations  and  processes  requiring  protection. 

The  safety  engineer  or  supervisor  must  analyze  the  process  or  job 
for  hazards  and  from  the  standard  classified  apparatus  see  that  the 
proper  protector  is  provided.  There  are  several  outstanding  occupa- 
tions that  always  require  protectors  such  as  sandblasters,  foundry 
chippers,  welders,  etc.,  but  in  most  occupations  it  is  the  process  or 
job  that  decides  if  a  protector  is  necessary  and  the  type  required, 
rather  than  the  employees  rating.  Therefore  a  list  of  the  occupations 
or  ratings  with  protectors  and  type  required  are  not  given,  but  in  the 
classification  of  apparatus  that  follows  a  complete  description  of  the 
protectors  and  the  nature  of  the  protection  they  afford  is  given,  from 
which  the  safety  engineer  or  supervisor  can  be  guided  to  properly 
protect  the  workmen. 


Sectiox    II.— classification    OF    APPARATUS  AND 

SPECIFICATIONS 


Class  L— Goggles  for  Protect  Against  Flying  Particles  awi  Chips 

Types:  (A)  Eyecup.  (B)  Clip  cups  for  use  with  corrective 
lenses.   (C)  Spectacle. 

Goggles  of  this  class  are  commonly  known  as  chipper's  goggles, 
being  used  by  foundry  chippers  and  s^imilar  occupations,  where^pro- 
tection  to  the  eyes  is  desired  from  relatively  large  flying  particles 
and  chips.  Caulking,  riveting  operations,  heavy  grinding  such  as 
that  done  on  rough  castings  and  forgings,  scaling,  chippmg,  when 
using  the  air  hose  in  cleaning  machines  and  equipment  of  metal 
chips,  etc.  These  examples  are  typical  of  the  jobs  or  operations  that 
require  the  use  of  the  goggles  of  this  class.  These  goggles  and  the 
•  lenses,  are  desired  to  withstand  shock  and  impact,  and  are  for  the 
physical  protection  of  the  eyes. 

Employees  whose  vision  is  such  that  they  ordinarily  wear  glasses 
or  corrective  lenses,  and  their  occupation  or  the  job  requires  the 
use  of  goggles  shall  be  provided  with  Type  B  of  this  class,  -which 
consists  of  a  standard  40  millimeter  spectacle  frame,  to  be  equipped 
with  corrective  lenses,  and  a  set  of  clip  cups,  adapted  to  fit  over 
the  spectacle  frame  and  protect  the  eyes  and  corrective  lenses.  The 
spectacle  frames  are  furnished  without  the  corrective  lenses.  The 
employee  shall  have  these  frames  fitted  with  the  type  of  corrective 
lenses  that  his  eyes  require,  at  his  own  expense,  and  the  frames  then 
become  his  property.  This  type  of  protectors  is  to  be  used  by  em- 
ployees where  protection  and  correction  are  necessary,  but  whose 
occupation  or  the  job  does  not  require  protection  from  minute  dust 
particles. 

Where  grinding  wheels  are  used  for  light  work,  such  as  touching 
up  tools,  etc.,  the  use  of  clear  plate  glass  shields,  construct^^d  and  in- 
stalled in  a  safe  and  substantial  manner,  is  recommended.  The 
shields  shall  be  so  installed  that  flying  particles  of  emery  and  metal 
will  not  strike  the  face  or  eyes  of  the  operator.  Where  possible, 
clear  wired  plate  glass  should  be  used  for  the  shields.  When  shields 
of  the  above  character  are  used,  the  use  of  goggles  is  not  required 
for  touching  up  tools  and  similar  light  work. 

[Navy  Department  Speciflcattom  87<34,  Febmary  1,  1927] 
GoGQLBS  ix)K  Pboiecxion  AaAiKsx  Fi.Trao  PAsmcLXR  AND  Chips 

CVNEBAL  SPECH'^ICAXIONS 

1.  G^eral  Spedflcations  for  Inspection  of  Material,  issued  by  the  Navy 
D^rtment,  in  eflfect  at  date  of  opening  of  bids,  shall  form  part  of  these 
specifications. 

TYPES 

2.  Equipment  under  tliese  spedfioitions  sliall  inclnde  the  eyecnp  type  <rf 
goggles  and  protective  cups  for  nse  in  comUnation  with  spectacle  frame  equip- 
ped with  prescription  lenses. 

54131—27  2  3 
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MATERIAL  AND  WORKMANSHIP,  BtO. 

3.  (a)  The  materials  used  in  the  manufacture  of  apparatus  tmder  these 
specifications  shall  be  those  most  suitable  for  the  puriiose.  The  materials  shall 
be  such  that  apparatus  may  be  fraqu^tly  strailiwd,  wittiout  deteriorati<m»  by 

the  methods  hereinafter  covered. 

(b)  All  metals  used  shall  be  inherently  corrosion-resistinjs:.  Materials  shall 
be  nouirritating  to  the  skin  when  subjected  to  perspiration.  The  materials 
shall  be  such  as  to  combine  mechanical  strength  and  lightness  of  weight. 

(c)  Workmanship  shall  be  of  the  best  throughout.  All  metal  parts  shall 
have  a  smooth  finish,  free  of  sharp  edges  or  any  irregularities  which  might  cut 
or  scratch  the  user.  The  construction  shall  be  suflSciently  rugged  to  withstand 
rou^  handling  and  the  g^rrice  to  which  it  will  be  subjected. 


0KNB3tAI.  BSQTJIBEMBNXB 

4.  See  paragraph  5. 


Eye^p  goggles 


DCTAn.  BEQUIBXMKNTS 

5.  (a  )  Eyecup  goggles. — ^Eyecup  goggles  shall  consist  of  two  shallow  eyecui>s 
held  by  a  flexible,  adjustable  metal  nose  bridge  and  elastic  headband  tot 
retaining  the  eyecups  comfortably  in  place  over  the  eyes. 

(&)  Headbands  shall  be  at  least  %  inch  wide  and  may  be  either  cotton 
elastic  webbing  or  solid  rubber.  They  shall  be  adjustable  as  to  length,  be 
fastened  to  the  eyecups  in  such  a  manner  as  to  be  easily  renewablCi  and  not 
interfere  with  the  facial  fit  of  the  eyecups. 

(o)  The  eyecup  sliall  be  of  such  shape  as  to  conform  to  the  eye  socket  of  the 
normal  average  face  and  be  of  such  size  and  design  as  to  completely  cover  the 
entire  eye  socket.  The  depth  of  the  eyecup  shall  be  the  minimum,  but  such  that 
the  lens  shall  not  touch  nor  interfere  with  the  eyelashes  of  the  wearer.  Eyecup 
may  be  constructed  of  metal,  fiber,  or  any  material  which  is  rigid,  nonbrittle, 
noninflammable,  and  shall  withstand  sterilization  as  hereinafter  specified.  The 
eyecup  shall  be  so  designed  as  to  furnish  a  total  included  angle  of  vision  of 
not  less  than  105  degrees.  The  interior  surface  of  the  eyecup  shall  have  a 
permanent  nonreflecting  surface,  preferably  oxidized  black.  The  outside  finish 
of  the  eyecup  may  be  polished  or  dull,  as  desired.  Where  metal  eyecups  are 
used,  the  edges  in  contact  with  the  face  shall  be  suitably  bound  with  special 
chrome*tanned  leather,  treated  cambric,  or  material  of  equivalent  cushioning 
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properties,  securely  fastened  to  the  eyecup.  This  binding  shall  form  a  cushion 
at  least  i%  inch  at  facial  contact,  and  shall  be  so  designed  as  to  prevent  cutting 
of  the  face  by  contact  with  the  metal  cup  edge.  Whea  material  othar  than 
metal  is  used  in  the  eyecup  construction,  liie  edges  of  the  cup  need  not  be 
bound,  provided  the  facial  ccmtact  edge  of  the  cup  is  not  less  than  A  inch  wider 
is  comfortaUe,  and  inres^ts  no  po^dbUity  id  injury  to  the  faee^ 


Bye^p  gogjgles 

{A)  Eyecups  shall  be  adequately  ventilated  in  such  a  way  as  to  i>ermit 
circulation  of  air  from  bottom  to  top  of  cup.  The  equivalent  area  of  opening 
of  ventilation  in  each  cup  shall  be  not  less  than  the  area  of  a  %-inch  drill  hole 
and  no  single  opening  shall  be  greater  than  0.040  inch  in  diameter, 

(e)  The  lens  mounting  shall  be  so  designed  as  to  accommodate  the  single 
type  of  lens  hneinafter  described.  The  seat  width  shall  be  adequate  to  sup- 
port the  1^18  und^  a  strain  suffid^t  to  cause  l^is  breakage.  The  Ibises  shidl 
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MAT£1UAL  AND  WORKMANSHIP,  BTC- 

:\.  in  I  Till'  materials  used  in  the  niaiiutacture  of  apparatus  uuder  these 
siK'eilieations  shall  be  those  most  suitable  for  the  purpose.  The  materials  shall 
be  such  that  apparatus  may  be  frequently  sterilized,  without  deterioration,  by 
the  methods  hereinafter  covered. 

(b)  All  metals  used  shall  be  inherently  corrosion-resisting.  Materials  shall 
be  nonirritating  to  the  skin  when  subjected  to  perspiration.  The  materials 
shall  be  such  as  to  combine  mechanical  strength  and  1  lightness  of  weight. 

(r)  Workmanship  shall  be  of  the  l»est  throujjhout.  All  metal  parts  shall 
have  a  smooth  finish,  free  of  sharp  edj^es  or  any  irregularities  which  mijiht  cut 
or  serateh  the  user.  The  construction  shall  be  sufficiently  rugged  to  withstand 
rough  handling  and  the  service  to  which  it  will  be  subjected. 

GENERAL  REQUIREMENTS 

4.  See  paragraph  5. 


Eye-cup  goggles 


DKIAII  REQUIREMENTS 

5.  {a)  Eyecup  goggles. — Eyecup  goggles  shall  consist  of  two  shallow  eyecups 
held  by  a  flexible,  adjustable  metal  nose  bridge  and  elastic  headband  for 
retaining  the  eyecups  comfortably  in  place  over  the  eyes. 

(6)  Headbands  shall  be  at  least  %  inch  wide  and  may  be  either  cotton 
elastic  webbing  or  solid  rubber.  They  shall  be  adjustable  as  to  length,  l)e 
fastened  to  the  eyecups  in  such  a  manner  as  to  be  easily  renewable,  and  not 
interfere  with  the  facial  fit  of  the  eyecups. 

(e)  The  eyecup  shall  be  of  such  shape  ns  to  conform  to  the  eye  socket  of  the 
nonnal  average  face  and  be  of  such  size  and  design  as  to  completely  cover  the 
entire  eye  socket.  The  depth  of  the  eyecu])  shall  be  the  minimum,  but  such  that 
the  lens  shall  not  touch  nor  interfere  with  the  eyelashes  of  the  wearer.  Eyecup 
may  be  constructed  of  metal,  fiber,  or  any  material  which  is  rigid,  nonbrittle, 
noninflammable,  and  shall  withstand  sterilization  as  hereinafter  specified.  The 
eyecup  shall  be  so  designed  as  to  furnish  a  total  included  angle  of  vision  of 
not  less  than  105  degrees.  The  interior  surface  of  the  eyecup  shall  have  a 
permanent  nonreflecting  surface,  preferably  oxidized  black.  The  outside  finish 
of  the  eyecup  may  be  polished  or  dull,  as  desired.  AVhere  metal  eyecups  are 
used,  the  edges  in  contact  with  the  face  shall  be  suitably  bound  with  si>ecial 
chrome-tanned  leather,  treated  cambric,  or  material  of  equivalent  cushioning 
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properties,  securely  fastened  to  the  eyecup.  This  binding  shall  form  a  cushion 
at  least  i\\  inch  at  facial  contact,  and  shall  be  so  designed  as  t<»  prevent  cutting 
of  the  face  by  contact  with  the  metal  cup  edge.  When  material  other  timu 
metal  is  used  in  the  eyecup  construction,  the  edges  of  the  cup  need  not  be 
bound,  provided  the  facial  contact  edge  of  the  cup  is  not  less  than  ih  inch  wide, 
is  comfortable,  and  presents  no  possibility  of  injury  to  the  face. 


Eye-cup  goggles 


(d)  Eyecups  shall  be  adequately  ventilated  in  such  a  way  as  to  permit 
circulation  of  air  from  bottom  to  top  of  cup.  The  equivalent  area  of  opening 
of  ventilation  in  each  cup  shall  be  not  less  than  the  area  of  a  %*inch  drill  hole 
and  no  single  opening  shall  be  greater  than  0.040  inch  in  diameter. 

(e)  The  lens  mounting  shall  be  so  designed  as  to  accommodate  the  single 
type  of  lens  hereinafter  described.  The  seat  width  shall  be  adequate  to  sup- 
port the  lens  under  a  strain  sufficient  to  cause  lens  breakaga  The  lenses  shall 
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be  readily  removable  without  the  use  of  tools  or  injury  to  the  lenses  and 

eyecups. 

if)  The  nose  bridge  shall  bo  of  a  flexible,  adjustable  metal  type,  and  shall 
be  so  fastened  to  the  eyecup  that  the  distance  from  the  inner  lens  surface  to 
the  point  of  anchorage  of  the  bridge  of  the  cup  shall  be  not  more  than  %  inch. 
The  maximum  depth  of  the  eyecup  at  the  nose  bridge  shall  not  exceed  %  inch 
and  the  distance  from  the  nose  bridge  frame  fastening  to  the  facial  contact  of 
the  eyecup,  directly  in  line  with  the  nose  bridge,  shall  be  not  less  than  A  Inch. 


Clip-cup  goggles 

The  nose  bridge  shall  be  covered  with  special  chrome-tanned  leather,  treated 
cambric,  or  other  suitable  material.  The  maximum  length  of  the  adjustable 
nose  bridge,  between  eyecups,  shall  be  at  least  1  inch.  All  binding  and  bridge 
covering  shaU  be  of  material  flame  proof  to  a  degree  equivalent  to  that  of 
rubber. 

(g)  Cups  to  fit  corrective  lenses.— The  etiuipmeut  under  this  type  shall  con- 
sist of  two  parts :  The  spectacle  frame  to  be  equipped  with  prescription  lenses 
to  suit  the  individual  worker,  and  the  protective  cups  to  be  attached  to  the. 
spectacle  frame. 
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(ft)  The  spectacle  frame  shall  consist  of  the  standard  40-miIlimeter  metal  rim 
frame,  with  solid  cylinder  bridge  and  flat  side  temples.  The  spectacle  frame 
shall  be  made  of  white  metal  most  suitable  for  the  purpose,  and  be  of  strong, 
substantial  construction,  suitable  for  shop  use,  and  conditions  it  will  be  sub- 
jected to. 

(/)  The  protective  cups  shall  be  similar  to  the  eyecups  previously  described 
except  as  hereinafter  covered.    These  eyecups  shall  be  not  more  than  % 


Clip-cup  goggles  parts 

inch  deep  at  the  nose  bridge,  and  not  less  than  1%  inches  deep  at  tJie  outer 
side.  The  inside  of  the  cup  diall  be  fitted  with  suitable  clip  springs,  which 
sAmll  form  a  solid  and  firm  mounting  whereby  the  cups  can  be  held  in  place 
on  the  spectacle  frames  and  be  removable.  Tlie  eyecups  shall  be  unbound, 
but  metal  edges  shall  be  turned  bacl^  forming  a  smooth  edge  to  the  face. 
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be  readily  removable  witbout  the  use  of  tools  or  injury  to  the  leuses  and 
eycciips. 

(/)  Thv  nose  l>ri(l.iie  shall  be  of  a  llexible,  adjustaltle  metal  type,  and  shall 
be  s(»  fastened  tn  the  eyecup  that  the  distance  from  the  inner  leus  surface  to 
the  point  of  ancliorajie  of  the  brid;L;e  of  the  cup  shall  be  uot  more  than  %  inch. 
The  maximum  depth  of  the  eyecup  at  the  nose  bridge  shall  not  exceed  %  inch 
and  the  distance  from  the  nose  bridge  frame  fastening  to  the  facial  contact  of 
the  eyecup,  directly  in  line  with  the  nose  bridge,  shall  be  not  less  than  A  inch. 


Clip-cup  goggles 

The  nose  bridge  shall  be  covered  with  special  chrome-tanned  leather,  treated 
cambric,  or  other  suitable  material.  The  maximum  lenjith  of  the  adjustable 
nose  brid^^e,  between  eyecups,  shall  be  at  least  1  inch.  All  bindini^  and  brid.ue 
covering  shall  be  of  material  flame  proof  to  a  degree  equivalent  to  that  of 
rubber. 

{(J)  Cups  to  fit  corrective  leusex. — The  equipment  under  this  type  shall  con- 
sist of  two  parts:  The  spectacle  frame  to  be  equipped  with  prescription  leuses 
to  suit  the  individual  worker,  and  the  protective  cups  to  be  attached  to  the 
>'pectacle  frame. 
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(h)  The  spectacle  frame  shall  consist  of  the  standard  40-millimeter  metal  rim 
frame,  with  solid  cylinder  bridge  and  flat  side  temples.  The  spectacle  frame 
shall  be  made  of  white  metal  most  suitable  for  the  purpose,  and  l>e  of  strong, 
substantial  construction,  suitable  for  shop  use,  and  conditions  it  will  be  sub- 
jected to. 

(/)  The  protective  cups  shall  be  similar  to  the  eyecups  previously  described 
except  as  hereinafter  covered.    These  eyecups  shall  be  not  more  than  % 


Clip-cup  goggles  parts 

Inch  deep  at  the  nose  bridge,  and  not  less  than  1%  inches  deep  at  the  outer 
sicte.  The  inside  of  the  cup  shall  be  fitted  with  suitable  clip  springs,  which 
shall  form  a  solid  and  firm  mounting  whereby  the  cups  can  be  held  in  place 
on  the  spectacle  frames  and  be  renxnable.  The  eyecups  shall  l)e  unbound, 
but  metal  edges  shall  be  turned  back,  forming  a  smooth  edge  to  the  face. 
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These  eyecups  need  not  meet  the  dust-exclusion  properties  of  the  above-de- 
scribed eyecup  goggles,  but  should  be  so  designed  as  to  furnish  maximum  pro- 
tection from  large  dust  particles  and  direct  flying  particles  of  large  size  im- 
pinging directly  on  the  lens  or  at  the  side  of  the  eye  socket,  wh.ch  might  cause 
eye  injury.  The  caps  shall  be  so  designed  as  to  accommodate  the  lenses 
hereinafter  described.  The  eyecups  shall  be  separate,  without  nose  bridi^ 
and  shall  be  fitted  with  an  elastic  head  band  for  furnishing  support  in  addi- 
tion to  that  provided  by  the  spectacle  temples. 

(/)  This  equipment  shall  be  furnished  in  sets  consisting  of  two  eyecups 
complete,  with  lenses,  and  a  spectacle  frame  without  lenses.  The  worker  shall 
furnish  his  own  correction  lenses,  have  them  fitted  to  the  frame  furnished, 
which  shall  become  his  own  property.  This  type  of  protection  is  to  be  consid- 
ered an  expedient  to  be  used  only  where  protection  and  correction  are  neces- 
sary for  workers  whose  occupation  does  not  require  protection  from  minute 
dust  partiides. 

(k)  Lenses  for  eyecup  goggles  and  protective  cups  sdiall  be  the  same,  and 
shall  measure  not  less  than  1.75  inches  in  diameter  and  not  less  than  0.10  inch 
thiclc.    The  transmission  of  incident  light  shall  not  be  less  than  90  per  cent. 

(?)  Lenses  shall  be  made  from  single,  solid  glass  plate  of  a  grade  suitable 
for  optical  use  and  of  a  high  shock-resisting  quality.  The  lens  shall,  when 
firactured,  break  normally,  with  cracks  from  point  of  impact  to  edge  <»f  lens. 
The  lenses  will  be  regarded  as  unsatisfactory  if  there  is  tendency  to  explode 
or  scatter  upon  breakage. 

(m)  Lenses  shall  be  free  from  visible  or  effective  striae,  waves,  flaws,  or 
any  defect  that  will  impair  their  optical  quality.  The  optical  surfaces  of  the 
lenses  shall  be  free  from  visible  surface  scrat<Aes.  Prismatic  effect  shall  not 
exceed  2  minutes  of  arc  as  indicated  by  image  displacement.  The  edges  shall 
be  beveled  to  a  crown  and  shall  be  dull  finished.  All  lenses  shall  be  suitable 
for  continuous  use  by  the  wearer  without  discomfort  or  optical  impairment  to 
the  normal  eye.  If  the  lenses  have  a  focus,  the  focus  shall  be  uniform  and 
shall  not  exceed  %  dioptre.  The  lenses  shall  be  free  from  astigmatism  and 
surfaces  shall  be  smooth  and  uniformly  plane  to  produce  good  definition  of 
objects. 

(n)  Equipment  shall  be  capable  of  being  sterilized  by  either  of  the  follow- 
ing methods,  without  deteriorati<m : 

(1)  Inunersion  for  10  minutes  in  a  solution  of  fwmalin  made  by  placing 

one  part  of  40  i)er  cent  formaldehyde  solution  in  nine  parts  of  water. 

(2)  Subjection  to  sterilization  by  a  moist  atmosph^  of  antiseptic  gas. 
preferably  formaldehyde,  for  a  period  of  10  minutes. 

( 0 )  Material  incapable  of  withstanding  sterilization  by  either  of  these 
methods  without  deterioration  will  be  rejected. 

(p)  Resist anee  to  corrosion. — Metal  parts  shall  be  tested  as  to  corrosion- 
resisting  qualities  by  placing  them  in  a  boiling,  10  per  cent  (by  weight) 
aqueous  solution  of  sodium  chloride  for  a  period  of  15  minutes.  The  parts, 
upon  being  removed  from  this  solution,  shall  be  immediately  immersed  in  a 
10  p»  cent  (by  w^ht)  aqueous  solution  of  sodium  diloride  at  room  tmpera- 
ture.  They  shall  then  be  removed  from  this  solution  and,  without  having  the 
adhering  liquid  wiped  off,  allowed  to  dry  for  24  hours  at  room  temperature. 
The  metal  parts  shall  then  be  rinsed  in  lukewarm  water  and  allowed  to  dry. 
On  inspectioxi,  the  surfaces  shall  show  no  signs  <tf  corrosive  action  having 
occurred, 

(</)  All  goggles,  eyecups.  spectacle  frames,  and  lenses  shall  have  a  per- 
manent, distinctive  marking  indicating  name  of  manufacturer. 

METHOD  OF  INSPECTION   TESTS,  ETC. 

6.  (a)  IXHspeetion  of  goggles,  protective  cups,  spectacle  frames  and  lenses 
shall  be  made  at  the  navy  yard,  Brooklyn,  N.  Y.  Visual  examination  and  phy- 
sical tests  Shan  be  conducted  to  ascertain  whether  the  ai^ratus  complies 
in  all  respects,  with  the  specifications.  If  necessary,  chemical  examination 
of  the  eyeeup  bindlag  shaU  be  made  to  determine  whether  skin  irritants  are 
present. 

(h)  The  goggles  shall  be  worn  by  a  person  with  average  facial  contour  and 
fit  comfortably  and  give  adequate  protection. 

(r)  The  contractor  shall  furnish,  in  connection  with  the  matter  of  inspec- 
tion and  tests,  evidence  indicating  that  the  materials  are  free  from  skin 
irritants. 
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(d)  Optical  tests  for  lemts. — All  lenses  shall  be  examined  for  visible  striae, 
waves,  flaws,  or  any  defect  which  would  impair  their  optical  quality-  They 
shall  be  tested  for  effective  striae,  parallelism  of  optical  surfaces,  as  indicated 
by  prismatic  effect,  focus  or  ax.s,  transmission  of  incident  and  yisible  lisbt, 
and  quality  of  surface  regularity  as  indicated  by  clearness  of  image  viewed 
through  the  lens  with  a  20-power  telescope. 

(e)  Physieal  test  of  lenses.— Lenses  shall  have  freely  dropped  upon  them, 
from  a  height  of  39  inches,  a  sjAerical  steel  ball,  0.565  ounce  in  weijsht.  approxi- 
mately 0.625  inch  in  diameter.  The  ball  shall  fall  upon  the  center  of  the 
horizonal  outer  surface  of  the  lens  when  held  in  its  eyecup  or  gog^^le  frame. 
Lense  shall  be  supported  in  frame  and  frame  supix>rted  on  a  wooden  tube  of  a 
size  to  fit  into  the  frame,  securely  holding  the  frame  but  not  touching  the  lens. 
The  lens  shall  then  be  removed  from  the  frame  and  shall  be  seated  flat  on  the 
tube  end,  unsupported-  The  inside  diameter  of  tube  shall  be  at  least  1% 
inches,  with  A-inch  walls.  The  test  in  the  frame  shall  determine  the  suit- 
ability of  the  frame  to  properly  distribute  the  shock  of  impact  without  chipping 
tiie  edges  of  the  lens.  The  test  of  the  unsupported  lens  on  the  tul>e  shall  de- 
termine the  strength  of  lens  to  impact.  The  lens  under  test  shall  not  fracture 
not  shall  the  edge  chip.  Upon  a  contract  delivery,  1  per  cent  (minmuim  of 
one  lens)  of  the  total  shall  be  subjected  to  the  al)ove  drop  test.  If  any  lens 
fails  under  this  test,  a  sufficient  additional  number  of  lenses  shall  be  tested  to 
determine  whether  the  breakage  was  due  to  a  defective  individual  lens  or  was 
characteristic  of  the  material.  Breakage  of  a  single  lens  in  itself  will  not  c<m- 
stitute  cause  for  rejection  of  the  lot,  but  if  additi<mal  tests  show  a  tend^y 
toward  lack  of  uniformity  of  lenses  or  weataiess  in  general,  the  break^e  of 
a  single  lens  may  be  con^dered  sufficient  cause  for  rejection  of  all  material 
represented  by  that  sample.  The  ri^t  is  reswved  to  test  eadt  1^  of  a  de- 
livery, if  desired. 

PACKING  AND  MAUKING  OF  SHIPMENTS 

7.  (^/)  A  suitable  individual  unlined  metal  container,  strong,  weU  made,  with 
rounded  corners,  and  capable  of  withstanding  steriliasaticm  in  boiling  water, 
shall  be  furnished  with  each  pair  of  goggles  and  each  set  of  spectacle  frames 
and  protective  cups.  The  equipment  shall  be  shipped  in  this  container. 

(b)  Lenses  not  installed  in  the  apparatus  ediall  be  fatdividiiftlly  wrapped 
in  lense  papw. 

(c)  The  anmratus  shall  be  packed  in  suitable  packing  cases  or  containers 
of  sufficiently  ru$gB^  construction  to  insure  the  deUvery  of  material  in  undam- 
aged condition. 

(d)  Paclcing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents,  name  of  contractor,  number  of  sets  of  goggle  equipment  contained, 
contract  or  order  number,  and  stock  numt>er,  if  this  be  stated  in  the  contract 
or  order. 

NOTE3S  TO  SUPPLY  fMmCBBS,  mm>CBSs  MANOTACTOMRS,  AITO  OTHERS 

8.  (a)  The  general  function  of  the  goggles  under  these  specifications  shall 
be  to  protect  the  eyes  of  ttie  wearer  from  dUps  and  flying  partides  and,  in  the 
case  of  the  iwotective  eyecups,  to  protect  the  eyes  from  injury  from  flying 
particles  and  furnish  protection  to  the  prescription  spectacles  of  the  wearer. 

(6)  In  order  to  comply  with  paragraph  6  (</),  all  material  furnished  imder 
these  specifications  should  be  delivered  to  the  navy  yard,  Brooklyn,  X.  Y. 

(c)  Copies  of  Navy  Department  siJecifieations  may  be  obtaine<l  upon  appli- 
cation  to  the  Bureau  of  SuppUes  and  Accounts,  Navy  Department,  Washing- 
tpn,  D,  C. 

BBSUBBNCBB 

C,  &  R.  L2/JJ-37G4(S)N/C,  Sept.  1  and  Oct.  27,  1926. 

Ord.  L2-l(338)  (Dni5-5),  Sept.  14,  1926. 

Y.  &  D.  JJ-y$7G4,  Sept.  16,  1926. 

Aero.  Aer-M-lo7-FAM  QB(22),  Sept.  23,  1926. 

Navy  Department  Specifications  Board,  37G4,  Oct.  29,  1926. 

S.  &  A.  L2/JJ-37G4. 
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[Navy  Departmrat  Specifioatioas  37G7*  July  1,  1927] 

Goggles,  Spectacta  Type,  fob  Pbotectiox  Against  Fjlying  Pa&xicles  and 

Chips 

1.  General  Specifications  for  Inspection  of  Material»  issued  by  the  Navy  DQ)art- 
nient^  in  effect  at  date  of  op^dng  ot  bids,  sball  form  part  of  these  ^ledMcattona 

TYPE 

2.  Goggles  shall  be  of  the  spectacle  type,  equipped  with  short  temples  and 
head  band^  or  full  temples,  as  specifled. 

MATBRIAI.  AND  WORKMANSHIP,  BTC 

3.  (a)  The  materials  used  in  the  manufacture  of  goggles  under  these  speci* 
fications  shall  be  new,  unused,  of  enduring  quality,  and  those  most  suitable  for 
the  purpose.  T.he  materials  shall  be  such  that  the  goggles  may  be  frequently 
sterilized,  without  deterioration,  by  the  methods  hereinafter  covered. 

(6)  All  metals  used  shall  be  inherently  corrosion-resisting.  Materials  shall 
be  nonirritating  to  the  skin  when  subjected  to  perspiration.  The  materials 
shall  be  such  as  to  combine  mechanical  strength  and  lightness  of  weight. 

(o)  Workmanship  shall  be  of  the  best  throughout.  All  metal  parts  shall 
have  a  smooth  finish,  free  of  ^arp  edges  or  any  irregularities  which  might 
cut  or  scratch  the  usw.  The  constraeti<m  shall  1^  sufficiently  ru^ed  to  with* 
stand  rough  handUng  and  the  service  ta  which  it  will  be  subjected. 

msmmjia.  bsquibkments 

4.  See  paragraii^  5. 

mer  An.  luBqvmBtaasm 

5.  (a)  The  goggles  shall  consist  of  two  substantial  lens  frames  or  leas 
holders,  with  side  shields,  and  be  connected  by  a  single  bar  nose  bridge. 

(6)  The  lens  frame  shall  consist  of  a  substantial  reinforced  rim,  in  which 
shall  be  fitted  a  lens  seat,  not  more  than  ^2  inch  wide,  and  of  rigid  construc- 
tion. The  seat  may  be  disc<mtinued  for  a  space  not  exceeding  inch  at  the 
hinge  joint  of  the  side  shield,  hereinafter  described,  if  the  design  so  requires. 
The  lens  frame  shall  be  so  designed  as  to  acc(»nmodate  a  sin^e  lens  of  a  type 
herdnafter  specified.  The  lem  shall  be  held  firmly  in  the  seat  by  means  of  a 
peripheral  clamp  fastaied  with  screws.  This  clamp  may  be  ot  the  standard 
spectacle  frame  type,  acting  universally  as  a  lens  damp  and  temple  hinge,  two 
separate  screws  being  used,  one  for  lens  clamping  and  one  for  the  temple  hinge. 

(c)  Each  lens  frame  s.hall  be  fitted  with  a  side  shield,  which  shall  consist  of 
a  stamped  metal  frame  with  center  reinforcing  bar.  In  this  frame  a  gauze 
screen  of  40  square  mesh  shall  be  securely  held.  This  side  shield  shall  be 
mounted  firmly  to  the  lens  frame  by  means  of  two  hinged  rivets,  set  approxi- 
mately central  on  the  diameter  of  the  lens  frame  and  so  designed  that  the 
side  i^eld  can  be  hinged  back  on  the  goggle  for  compact  packing.  When  in 
place  for  use  the  side  shield  shall  not  be  less  than  1%  inches  deep  in  line  with 
the  temple,  tapered  with  an  anat<mitcal  periphery,  extending  half  way  around 
the  eireumference  of  the  lens  frame  and  fit  snugly  around  that  frame.  The 
edges  of  the  side  shields  shall  have  a  smooth  finish  or  may  be  padded  if  the 
design  permits.  If  padding  or  binding  is  used,  it  may  be  of  chrome  tanned 
leather  or  other  approved  material,  as  specified. 

(d  )  The  two  lens  frames  shall  be  joined  by  a  suitably  shapetl  metal  nose  bridge 
This  bridge  shall  be  made  of  strong,  ductile  material  of  sufficient  rigidity  to 
hold  any  set  adjustment  and  yet  possess  sufficient  ductility  to  withstand 
repeated  adjustment.  The  bridge  shall  be  riveted  to  the  lens  frames  and,  in 
addition,  shall  be  spot  welded  or  hand  s<ddered  at  the  junctions  of  bridge  and 
lens  frame.  A  metal  nose  bridge  ^iAd  shall  be  permanratty  secured  to  the 
lens  firame  and  shall  completely  dose  all  openings  between  tiie  nose  bridge  and 
eye  (cavity).  This  shield  shaE  be  anatomicaUy  s^ped,  with  e^es  turned 
back  to  not  less  than  in  inch. 
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(e)  The  goggles  shall  be  equipped  with  either  full  flexible  temples  or  short 
temples  with  head  bands,  as  specifietl.  The  goggle  shall  be  adaptable  for  use 
with  either  of  these  retaining  devices.  The  short  temple  s.hall  be  adaptable  to 
accommodate  the  head  band  hereinafter  described.  The  full  temples  shall  be 
of  the  standard  commercial  flexible  type,  made  with  a  suitable  securing  bearing, 
and  shall  be  easily  adjustable  by  bending  to  tit  the  wearer.  The  full  temple 
shall  be  of  sudi  design  as  to  be  comfortable  and  not  cut  into  the  flesh  about 
the  ear. 

if)  Head  bands  shall  be  at  least  %  inch  wide  and  may  be  either  cotton 
elastic  webbing  or  solid  rubber.    They  shall  be  ad|ustable  as  to  length  and 

be  fastened  to  the  short  temples  in  such  a  manner  as  to  be  easily  i^ewable 
without  sewing  in  place.  Head  bands  may  be  either  the  singte-j^ece  or  two- 
piece  type  with  catch. 

(g)  Tlie  goggles  shall  be  finished  in  heavy  nickel  plate  throughout,  or  if 
a  suitable  white  metal  is  used  in  construction  the  natural  metal  finish  may 
be  used.  The  design  of  the  goggles  shall  be  such  as  to  permit  a  total  angle 
of  vision  of  not  less  than  110''. 

ih)  Lenses  for  this  goggle  shall  measure  not  less  than  1.75  inches  in 
diameter  and  not  less  than  0.10  inch  thick.  The  transmission  of  incident 
white  light  shall  be  not  less  than  90  per  cent. 

(/}  Lenses  shall  be  made  from  single  solid  glass  plate  of  a  grade  suitable 
for  optical  use  and  of  high  shock-resisting  quality.  The  lens  shall,  when 
fractured  by  a  point  impact,  break  normally  with  cracks  extending  from  the 
point  of  impact  to  the  edge  of  the  lens.  The  lenses  will  be  regarded  as 
unsatisfactory  if  there  is  any  tendency  to  explode  or  scatter  upon  breakage. 

(/)  Lenses  shall  be  free  from  visible  or  effective  striie,  waves,  flaws,  or 
any  defect  that  will  impair  their  optical  quality.  The  optical  surfaces  of  the 
lenses  shall  be  f^  from  visible  surface  scratches.  Prismatic  effect  shall  not 
exceed  two  minutes  of  arc  as  indicated  by  image  displacement  The  edges 
shall  b.^  beveled  to  a  crow:n  and  shall  be  dull  finished.  All  Ibises  shall  be! 
suitable  for  continuous  use  by  the  wearer  without  discomfort  or  optical  im- 
pairment to  the  normal  eye.  If  the  lenses  have  a  focus,  the  focus  shall  be 
uniform  and  shall  not  exceed  one-eighth  dioptre.  The  lenses  shall  be  free 
from  astigmatism  and  surfaces  shall  be  smooth  and  uniformly  plane  to 
produce  good  definition  of  objects. 

(fc)  Equipment  shall  be  capable  of  being  sterilized  by  either  of  the  following 
methods,  without" deterioration: 

(1)  Immersion  for  10  minutes  in  a  solution  of  formalin  nmde  by  placing 
one  part  of  40  per  cent  formaldehyde  solution  in  nine  parts  of  watw. 

(2)  Subjection  to  sterilization  by  a  moist  atmosi^ere  of  antiseptic  gas, 
preferably  formaldehyde,  for  a  period  of  10  minutes. 

(/)  Material  incapable  of  withstanding  sterilisation  by  eithN  of  these 
methods  without  deterioration  will  be  rejected. 

im)  Fesistmwe  to  co n'osi on. —Meial  parts  shall  be  tested  as  to  corrosion- 
resisting  qualities  by  placing  them  in  a  boiling  10  i>er  cent  (by  weight)  aqueous 
solution  of  sodium  chloride  for  a  period  of  15  minutes.  The  i)arts,  upon  being 
rmcved  from  this  solution,  shall  be  immediately  immersed  in  a  10  per  cent 
(by  weight)  aqueous  solution  of  sodium  chloride  at  room  temperature.  They 
shall  then  be  removed  from  this  solution  and,  without  having  the  adhering 
liquid  wiped  off,  allowed  to  dry  for  24  hours  at  room  temperature.  The 
metal  parts  shall  then  be  rinsed  in  lukewarm  water  and  allowed  to  dry.  On 
inspection  the  surfaces  shall  show  no  signs  of  corrosive  action  having  occurred. 

(n)  All  goggles  and  lenses  shall  have  a  permanent  distinctive  ni^rkiyig 
indicating  name  of  manufacturer. 

(o)  A  suitable  unlined  linen  metal  container,  strong,  well  made,  with  rounded 
comers,  and  capable  of  withstanding  sterilization  in  boiling  water,  shall  be 
furnished  with  each  pair  of  goggles. 

yaemm  of  mmmeam,  tsscb,  mc 

6.  (a)  Inspection  of  goggles  and  lenses  shall  be  made  at  the  navy  yard, 
Brooklyn,  N.  Y.  Visual  examination  and  physical  tests  shall  be  conducted 
to  ascertain  whether  the  apparatus  complies,  in  all  respects,  with  the 

specifications. 


54131—27  3 


12 


SAFETY  STAim^LPS 


(6)  The  goggles  shall  be  worn  by  a  person  with  average  facial  contour  and 
fit  comfortably  and  give  adequate  protection, 

(c)  The  contractor  shall  furnish,  in  connection  with  the  matter  of  inspection 
-and  tests,  evidence  indicating  that  the  materials  are  free  from  skin  irritants. 

id)  Optical  tests  for  lenses, — All  lenses  shall  be  examined  for  visible  striae, 
waves,  flaws,  or  any  defect  which  would  impair  their  optical  quality.  They 
shall  be  tested  for  effective  striae  parallelism  of  optical  surfaces,  as  indicated 
by  prismatic  effect,  focus  or  axis,  transmission  of  incident,  and  visible  light, 
and  quality  of  surface  regularity  as  Indicated  by  clearness  of  image  viewed 
throi^  the  lens  witli  a  20-pawer  telescope. 

(e)  Phy9ioal  test  of  lenses.— Lenses  shall  have  freely  dropped  upon  them 
ftom  a  height  of  39  inches  a  spherical  steel  ball  0.565  ounce  in  weight,  approxi- 
mately 0.625  inch  in  diameter.  The  ball  shall  fall  upon  the  center  of  the 
horizontal  outer  surface  of  the  lens  when  held  in  its  eye  cup  or  goggle  frame. 
Lens  shall  be  supported  in  frame  and  frame  supported  on  a  wooden  tube 
of  a  size  to  fit  into  the  frame,  securely  holding  thi?  frame  but  not  touch- 
ing the  lens.  The  lens  shall  then  be  removed  from  the  frame  and  *all 
be  seated  flat  on  the  tube  end,  unsupported.  The  inside  diameter  of  tube 
shall  be  at  least  1%  inches,  with  tk-inch  walls.  The  test  in  the  frame  shall 
determine  the  sidtability  of  the  frame  to  properly  distribute  the  stoock  of 
impact  without  cldppin«  the  edges  of  the  lens.  The  test  of  the  unsupported 
lens  on  the  tube  shall  determine  the  strength  of  lens  to  impact.  The  lens  under 
test  shall  not  fracture  nor  shall  the  edge  chip.  T^pon  a  contract  delivery  1  per 
cent  (minimum  of  one  lens)  of  the  total  shall  be  subjected  to  the  above  drop 
test.  If  any  lens  fails  under  this  test,  a  suflicient  additional  number  *>f  lenses 
shall  be  tested  to  determine  whether  the  breakage  was  due  to  a  defective  indi- 
vidual lens  or  was  characteristic  of  the  material.  Breakage  of  a  single  lens  in 
itself  will  not  constitute  cause  for  rejection  of  the  lot ;  but  if  additional  tests 
show  a  tendency  toward  lack  of  uniformity  of  lenses  or  weakness  in  general, 
the  breakage  of  a  single  lens  nmy  be  considered  sufiBdent  cause  for  rejection 
of  all  material  represented  by  that  sample.  The  right  is  reserved  to  test  each 
lens  of  a  delivery  if  desired. 

if)  Plufsical  test  of  nose  firidfire.— The  goggles  shall  be  tested  for  flexibility 
of  nose-bridge  metal  and  general  suitability  of  material  for  service.  One  i^er 
cent  of  each  deliverv  (not  less  than  one  pair)  shall  be  tested.  The  goggles 
with  lenses  in  place  "shall  be  bent  back  until  the  outside  surfaces  of  the  lenses 
are  pressed  flat  together,  and  then  back  again  to  normal  position.  This  opera- 
tion shall  be  repeated  10  times,  each  time  restoring  the  goggles  to  normal  posi- 
tion. At  the  conclusion  of  this  test  the  nose  bridge  sliall  be  unaffected  as  to 
usefulness,  the  anchorage  of  the  bridge  diall  be  intact,  and  the  lens  frame  at 
the  point  of  support  shaU  be  unaffected  to  any  extent  which  wiU  impair  the 
continued  use  of  tfie  gipsies  In  service. 


PACKING  AND  MAKJUI^O  OF  SHIPMENTS 


7.  (a)  The  goggles  shall  be  shipped  in  the  metal  container  covered  by  para- 
graph ri  (0).  .  .     „  J  ji  t 

( h )  Lenses  not  installed  in  the  goggles  shaU  be  individually  wrapped  in  lens 
paper.  Spare  lenses  shall  be  packed  not  more  than  24  pairs  in  a  substantial 
cardboard  box,  plainly  marked  for  identificatimi. 

(c)  The  apparatus  ^11  be  packed  in*  suitable  packing  cases  or  containers  of 
sufficiently  rugged  eonstructl<m  to  iaraure  the  deUvery  of  mat^l  in  undamaged 

condition.  ^    ^  ^  .  i    4.    ■  t 

(d)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents  name  of  contractor,  number  of  sets  of  goggle  equipment  contained, 
contract  or  order  number,  and  stock  number,  if  this  be  stated  in  the  contract 
or  order. 

I^OIXS  TO  SOTFLY  OFFXCEBS,  BIDIMB3tS,  MAWtfFACTUBBaS,  AKD  OTHSBS 

a  (a)  The  general  function  of  the  goggles  under  these  specifications  shall 
be  to  protect  the  eyes  of  the  wearer  from  chips  and  flying  particles. 

(6)  In  order  to  comply  with  paragraph  0  (r/),  all  material  furnished  under 
ttiese  specifications  should  be  delivered  t(»  the  navy  yard,  Brooklyn,  N.  Y. 

(c)  Copies  of  Navv  Department  specifications  may  be  obtained  upon  applica- 
tion to  the  Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington, 
D.  C. 
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Class  IL— Gofgk^^  Rubber  Frame,  for  Protectim  Against  Uquids,  Fames, 

Fine  Dusty  and  Powdws 

The  goggles  in  this  class  are  ccHnmonly  known  as  chemists'  goggles. 
These  goggles  are  used  to  protect  the  eyes  against  harmful  liquids, 
such  as  the  splashing  of  acid  in  pickling  operations,  and  alkalies  in 
cleaning  operations;  also  dust  as  encountered  in  cleaning  back  con- 
nections and  combustion  chambers,  handling  of  sawdust,  ashes,  paint 
powders,  chemicals,  etc.,  and  in  some  woodworking  operations  where 
line  sawdust  is  present. 

The  dust  and  paint  spray  respirators,  later  described,  are  such 
that  they  can  be  used  in  combination  with  this  type  of  goggle,  and 
there  is  no  interference  with  the  fit  of  either  the  goggles  or  respirator. 

The  use  and  purposes  of  this  goggle  are  not  to  be  confused  with 
those  of  the  goggles  of  Class  I.  The  design  of  the  eyecup,  and  the 
lenses  not  being  hardened  in  order  to  resist  the  effects  of  hot  acids, 
these  goggles  will  not  afford  protection  from  the  effects  of  mechanical 
shocks  and  impacts  from  relatively  large  flying  particles  and  chips. 

[Navy  Department  Specifications  37G5,  February  1,  1927J 

OOGOLBB,  KUBBEB  FrAME 
OENSatAL  8PBCIFI0ATIONS 

1.  General  Hpecdflcations  for  Inspection  of  Material,  issued  by  the  Navy 
Department,  iu  effect  at  date  of  opejoing  o£  bidSy  sbaU  form  part  of  these 
specificatious. 

ITPE 

2.  Goggles  shall  be  of  the  single  piece,  flexible,  rubber  frame  type. 

MATE&IAL  ANP  WORKMANSHIP,  ETC. 

3.  (a)  The  materials  used  In  the  manufacture  of  goggles  shall  be  those  most 
suitable  for  the  purpose.    Materials  shall  be  sudh  that  goggles  can  be  startlixed 

without  deterioration, 

(  h)  Materials  shall  be  nonirritating  to  the  skin  whcm  subjected  to  p»« 

spiration. 

(c)  The  material  shall  be  such  as  to  combine  mechanical  strength,  ligbtne» 
of  weight,  and  flexibility. 

(d)  Workmanship  shall  be  of  the  best  throughout-  The  construction  shall 
be  suffiei^tly  rugged  to  withstand  rough  handling  and  the  service  to  which 
the  go»^  will  be  subjected. 

6£N£KAX.  BJGQUIfi£M£IVTS 

4.  See  paragraph  5. 

DETAIL  BBQUnOBMENtS 

5.  {a)  The  goggles  shall  consist  of  a  single-piece  rubber  frame  embodying 
two  eyecups  and  a  nose  bridge.  The  rubber  frame  shall  have  an  over-all  length 
of  not  less  than  9  inches.  The  rubber  shall  be  made  from  a  compound  having 
all  the  characteristics  of  a  compound  containing  at  least  55  i>er  cent,  by  volume, 
of  washed  and  dried  fine  Para  rubber,  not  more  than  per  cent,  by  weight, 
of  sulphur,  and  the  remaindw  suitable,  dry,  inorganic  flll^,  exc^t  tlmt  suitable 
organic  accelerators  may  be  used.  The  material  shall  be  free  from  lead  and 
mineral  sulphates, 

(ft)  The  frame  shall  be  equipped  with  an  elastic,  adjustable  head  strap  for 
retaining  the  eyecups  comfortably  and  tightly  around  the  eyes.  Elastic  head 
bands  shall  be  of  a  good  grade,  at  least  %  inch  wide,  and  may  be  either  cotton 
elastic  webbing  or  solid  rubber. 

(c)  The  lens  socket  shall  be  made  to  accommodate  the  lens  hereinafter  de- 
scribed and  hold  same  firmly  and  gas  tight.   The  removal  and  replacement  of 
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lenses  shall  be  such  that  it  can  be  done  without  the  use  of  tools  or  damage  to 
the  evecups  and  lenses.  The  active  lens  surface  shall  be  at  least  If*  inches 
in  diameter.  The  effective  angle  vl  vision  shall  not  be  less  than  100  d^r^ 
The  inner  surface  of  the  lenses  shall  he  held  at  least  %  inch  from  ^e  facial 
contact  edge  of  the  eyecup.  The  eyeenps,  when  in  place,  shall  cover  the  entire 
eye  socket  with  at  least  %-inch  wide  bearing  surface  against  the  face 

(d)  No  ventilation  be  provided  in  these  goggles,  and  when  fitted  to  the 
face  the  contact  shall  be  water-tight  and  gas-tight. 

(e)  Gc^les  may  be  sterilized  by  either  of  the  following  methods : 

(1)  Iimnersion  for  10  minutes  in  a  solution  of  formalin  made  by  placing  one 
Dart  of  40  per  cent  formaldehyde  solution  in  nine  parts  of  water. 

(2)  SubjettioH  t(.  sterilization  by  a  moist  atmosphere  of  antis^tic  gas, 
preferably  formaldehyde,  for  a  period  of  10  minutes. 

(f)  Goggles  incapable  of  withstanding  sterUiaation  by  either  of  these  methods 
without  deterioration  will  be  rejected.  oior 

(a)  Lenses  shall  be  of  dear  glass  and  measure  not  less  than  2.125  inches 
in  dUameto*  and  not  less  than  0.11  inch  thick.  The  transmission  of  incident 
light  shall  be  not  less  than  90  per  cent.  Lenses  shall  be  unaffected  by  sudden 
changes  of  temperature  between  40°  and  150°  F.  .  ,       i.^  ».i 

(h)  Lenses  shall  be  made  from  single,  solid  glass  plate  of  a  gra^e  suitable 
for  optical  use.  These  lenses  shall  be  free  from  visible  or  effective  striae, 
waves  flaws,  or  any  defect  which  would  impair  th^  optical  quality.  The 


RaHbeivf tame  goggles 

optical  surfaces  of  the  lenses  shall  be  free  from  visible  surface  scratches.  The 
prismatic  effect  shall  not  excet'd  two  minutes  of  arc  as  indicated  by  image 
di'jplacement.  The  edges  shall  be  beveled  to  a  crown  and  shall  be  dull  finished. 
\11  lenses  shall  be  suitable  for  continuous  use  by  the  wearer  without  discomfort 
or  optical  impairment  to  the  normal  eye.  If  the  lenses  have  a  focus,  the  focus 
shall  be  uniform  and  shall  not  exceed  one-eighth  diopter.  The  lenses  shaU  be 
free  from  astigmatism  and  surfaces  shall  be  smooth  and  TOnlfMfinly  plane  to 
produce  good  definition  of  objects  viewed  through  them. 

(i)  Goggles  and  lenses  shall  bear  some  permanent,  distinetive  markmg  indi- 
cating the  name  of  the  mannficeiirer. 

IfBTHOD  or  XNSPSOXION,  IK8TS,  ETC. 

6  (a)  Inspection  of  goggles  shall  l^e  made  at  the  navy  yard,  Brooklyn,  N.  Y. 
Visual  examination  and  phvsical  tests  shall  be  conducted  to  ascertain  whether 
the  apparatus  complies  in  all  respects  with  the  speciflcatl<m8.  If  necessary, 
chemical  examination  of  the  rubber  wiU  be  made  to  detenniae  wiiether  skin 

irritants  are  preswit.  ,  ^  ^    .  ,      x  „s*.i, 

(b)  The  goggles  shall  be  worn  by  a  person  with  average  facial  contour  with 
water  indoeed  in  the  eyeeaps,  and  no  water  shall  leak  out  at  any  position  of 

the  head.  ,    ,  ^      ,     ,     .  .  „ 

(e)  Optical  tests  of  lenses:  All  lenses  shall  l>e  examined  for  visible  striae, 
waves,  flaws,  or  any  defect  which  would  impair  their  optical  quality.  They 
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shall  be  tested  for  effective  striae,  prismatic  effect,  fm-us  or  axis,  internal 
stresses,  transmission  of  incident  visible  light,  and  quality  of  surface  as  indi- 
cated bv  clearness  of  image  viewed  through  lens  with  a  20-power  telescope* 

(d)  Lenses  shall  be  tested,  without  injury,  by  being  heated  in  water  at  a 
temperature  of  150**  F.  for  3  minates,  timk  plunged  into  water  at  a  temperature 
of  40**  F. 

(e)  The  extractor  shall  furnish  evidence  indicating  that  the  materiala  of 
which  the  gogi^  were  made  lire  free  from  skin  irritants. 


pACKma  Aim  marking  of  bh^iocnts 


7.  (a)  A  suitable  individual  unlined  metal  container,  strong,  well  made,  with 
rounded  corners,  and  capable  of  withstanding  sterilization  in  ]»oiling  water, 
shall  be  furnished  with  each  pair  of  goggles.  The  gogles  shall  be  inclosed  in 
these  containers  for  shipment. 

(h)  Lenses  not  installed  in  the  goggles  shall  be  individually  wrapped  in  lens 

paper. 

(c)  The  goggles  shall  be  packed  in  suitable  packing  cases  or  containers  of 
suffidratly  rugged  constructlcm  to  insure  the  ddivery  of  the  goi^es  in  undam* 
aged  cimdition. 

id)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents,  name  of  contractor,  number  of  goggles  continued,  number  <^f  contract 
or  order,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order- 


Bubber-frame  goggles 


NOTKS  TO  SUPPLY  OFFICERS,  BID1>KSS,  MANUFACTURERS,  AND  OTHERS 

8.  (a)  The  general  function  of  these  goggles  shall  be  to  prottn-t  the  wearer's 
eyes  from  fine  dust,  fumes,  gases,  or  harmful  liquids,  and  to  aftord  a  clear  view. 
This  tyi>e  of  goggles  is  not  for  use  in  protection  from  chips  and  flying  particles, 
such  goggles  being  covered  in  separate  specifications. 

(b)  In  order  to  comply  with  paragraph  6  (a),  all  material  furnished  under 
these  specifications  should  be  delivered  to  the  navy  yard,  Brooklyn,  N.  Y- 

(c)  CJopies  of  Navy  Department  specifications  may  be  obtained  upon  applica- 
tion to  the  Bureau  of  Sup^es  and  Accounts,  Navy  D^artn^rat,  Wasbkigton^ 
D.  C.  ^ 

REFERENCES 


C.  &  R.  L2AlJ-;^7Gr>  (S)  X/C,  Sept.  1  and  Oct.  27,  192G. 

Ord.  L2-l(337)  Dm5-5),  Sept.  14,  1926. 

Y.  &  D.  JJ-37G5,  Sept.  16,  1926. 

Aero.  Aer-M-157-FAM  QB(22),  Sept.  23,  1926. 

Navy  Department  Specifications  Board,  3T  G5,  Oct.  28,  1926. 

^.  &  A.  L2/JJ-37G5. 

Class  Uh — Goggles*  Welders 

Goggles  of  this  class,  equipped  with  the  proper  lenses,  are  to  pro- 
tect the  eyes  of  the  wearer  from  inteiuse  visible  light,  injurious 
radiant  energy,  and  molten  metal  spatter. 

This  type  of  goggle  is  primarily  for  the  protection  of  the  gas 

welder.  The  eyeciips  are  deep  in  order  to  properly  insulate  the  eyes 
from  the  heat,  and  ventilated  in  an  approved  manner  to  exclude  all 
intense  stray  visible  light  or  the  entrance  of  fine  molten  metal  spatter. 
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SAFETY  STANDABI« 


lensrs  sliall  lu'  such  that  it  can  he  <!.=ne  without  the  use  of  tools  or  damage  to 
tlie  vM-i-uv<  and  louses.  The  active  lens  surface  shall  be  at  least  1%  inches 
in  (lianu-ter.  Hie  effective  angle  of  vision  shall  not  be  less  than  100  degrees 
The  inner  surface  of  the  lenses  shall  be  held  at  least  %  inch  from  the  facial 
contact  edge  of  the  eyecup.  The  eyecups.  w  hen  in  place,  shall  cover  the  enUre 
eve  socket  with  at  least  V^-hwh  wide  hearing  surface  against  the  face 
'  id)  No  ventilation  shall  he  provided  in  these  goggles,  and  when  litted  to  the 
face  the  contact  shall  he  water-tight  and  gas-tight. 

(r)  (lo-'irles  niav  he  sterilized  by  either  of  the  following  methods: 

(1  )  Immersion  'for  10  minutes  in  a  solution  of  formalin  made  by  placing  one 
part  of  4(»  per  cent  formaldehyde  solution  in  nine  parts  of  water. 

(2)  Snhiection  to  sterilization  by  a  moist  atmosphere  of  antiseptic  gas, 
preferal.lv"  formaldehyde,  for  a  period  of  10  minutes. 

(f)  Goggles  incapable  of  withstanding  sterilization  by  either  of  these  methods 
without  deterioration  will  be  rejected.  . 

(o)  Lenses  shall  lie  of  clear  glass  and  measure  not  less  than  2.12..  inches 
in  diameter  and  not  less  than  (1.11  inch  thick.  The  transmissK.n  <.t  incident 
light  shall  he  not  less  than  1)0  per  cent.  I;^t  iises  shall  he  unattected  by  sudden 
changes  of  temperature  between  40°  and  1.10°  F.  ,  j.^ 

(h  )  Lenses  shall  be  made  from  single,  solid  glass  plate  of  a  grade  suitable 
f,.i  .  prii  al  use.  These  lenses  shall  be  free  from  visible  or  ^ective  striae, 
wu\es  tlaws  or  anv  defect  which  would  impair  their  optical  quaUty.  The 


Rubber-frame  goggles 

optical  surfaces  of  the  lenses  shall  be  free  from  visible  surface  scratches.  The 
prismatic  elYect  shall  not  exceed  two  minutes  of  arc  as  indicated  by  image 
displaci-ment.  The  edges  shall  he  beveled  t(.  a  crown  and  shall  be  dull  finished. 
\11  lenses  shall  be  suitable  for  continuous  use  by  the  wearer  without  discomfort 
or  (.ptical  impairment  to  the  normal  eye.  It  the  lenses  have  a  focus,  the  focus 
shall  be  uniform  and  shall  not  exceed  one^th  diopter.  The  lenses  shall  he 
free  from  astlgmatian  and  surfaces  shall  be  smooth  and  uniformly  plane  to 
produce  good  definition  of  objects  viewed  through  them. 

(t)  Goggles  and  lenses  shall  hear  some  permanent,  distinctive  marking  luUi- 
catii^  the  name  of  the  manufactuier. 

METHOD  OF  INSPECTION,  TESTS,  ETC. 

(5  [(I)  Inspection  of  goggles  shaU  be  made  at  the  navy  yard,  Brooklyn,  N.  Y. 
A  isual  exainination  and  physical  tests  shall  be  conducted  to  ascertain  whether 
the  apparatus  compUes  in  all  respects  with  the  spedflcations.  If  necessary, 
chemical  examination  of  the  rubber  wiU  be  made  to  determine  whether  skin 

irritants  are  present.  ^    ■  ,  ^ 

(h)  The  goggles  shall  be  worn  by  a  i^orson  with  average  facial  contour  with 
water  inclosed  ui  the  eyecups,  and  no  water  shall  leak  out  at  any  position  of 

^^'u-l*  Optical  tests  of  lenses:  All  lenses  shall  lie  examined  for  visible  striae, 
waves,  flaws,  m-  any  defect  which  would  impair  their  optical  quality.  They 
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shall  !)e  tested  for  el'tVctive  striae,  prisinatic  elfeet,  fcicus  or  axis,  internal 
stresses,  transmission  of  liKideut  visible  lij^^ht,  and  quality  of  surface  as  indi- 
cated by  clearness  of  image  viewed  through  lens  with  a  20-power  telescope. 

id)  Lenses  shaU  be  tested,  without  injury,  by  being  heated  in  water  at  a 
temperature  of  150**     for  3  minutes,  then  plunged  into  water  at  a  temperature 

of  40^  F.  .  ,  ^ 

{€)  The  contractor  shall  funiish  evidence  indicatin^^  that  the  matenals  ut 

which  the  gog^es  were  made  are  free  from  sklu  irritants. 

PACKING  AND  MAKKING  OF  SHIPMENTS 

7.  (a)  A  snitalde  individual  unlined  metal  container,  stronjx.  well  made,  with 
rounded  corners,  and  capabh*  of  withstandinu"  sterilization  in  Ixiilini;-  water, 
shall  he  furnished  with  each  pair  of  goggles.  The  gogles  shall  be  inclosed  in 
these  containers  for  shipment. 

(h)  Lenses  not  installed  in  the  gog^es  shall  be  individually  wrapped  in  lens 

paper. 

(c)  The  goggles  shall  be  packed  in  suitable  packing  cases  or  containers  of 
sufficiently  rn^d  coustructi<m  to  insure  the  delivery  of  the  go^es  in  undam- 
aged condition. 

(d)  Packing  cases  or  containers  shall  he  marked  on  the  outside  to  indicati* 
contents,  name  of  contractor,  number  of  goii.uies  contained,  number  <»f  ccmtract 
or  order,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 


Uubbei- -frame  i^oggles 

I  NOTES  TO  SUPrLY  OFFICEUS,  BIUDKKS,  MAM  FACTURERS,  AND  OTHERS 

'  8.  (a)  Tlie  general  function  of  these  goggles  shall  be  to  protect  the  wearer's 

1  eyes  from  fine  dust,  fumes,  gases,  or  harmful  liquids,  and  to  afford  a  dear  view. 

k  This  type  of  goggles  is  not  for  use  in  protection  from  chips  and  flying  particles, 

such  goggles  being  covered  in  separate  6^)ecifications. 

(6)  In  order  to  comply  with  paragraph  (>  (a),  all  mat(»rial  furnished  under 
these  specifications  should  be  delivered  to  the  navy  yard.  P»rooklyn.  X.  Y. 

■r  (<^)  Copies  of  Xavy  Department  specifications  may  he  olitained  ui>on  applica- 

tion to  the  Bureau  of  Supplies  and  Accounts,  Xavy  Department,  Washington, 
D,  C. 

KKFERENCES 

C.  &  R.  LlV,lJ-:^T(;r)  (Sl  X/C,  Sept.  1  and  Oct.  27,  11)2G. 

Ord.  L2-l(887)  Dmo-5),  Sept.  14,  1926. 

Y.  &  D.  JJ-37G5,  Sept.  16,  1926. 

Aem  Aer-M-157-FAM  QB(22),  Sept.  23,  1926. 

Navy  Department  Speeiflcattons  Board,  37  65,  Oct.  28,  1926. 

S,  &  A.  L2/JJ-^7G5. 

Class  III. — Goggles,  Welders 

Go<;<rles  of  this  class,  equipped  with  the  proper  lenses,  are  to  pro- 
tect the  eyes  of  the  wearer  from  intense  visible  light,  injurious 
radiant  energy,  and  molten  metal  spatter. 

This  type  of  goggle  is  primarily  for  the  protection  of  the  gas 
welder.  The  eyecups  are  deep  in  order  to  properly  insulate  the  eyes 
from  the  heat,  and  ventilated  in  an  approved  manner  to  exclude  all 
intense  stray  visible  light  or  the  entrance  of  fine  molten  metal  spatter. 
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The  goggles  of  Class  I,  with  their  shallow  eyecups  and  method  of 
ventilation,  should  never  be  used  by  the  welders. 

The  various  shades  of  filter  lenses  and  their  uses  are  listed  in  the 
transmission  table  of  the  specifications.  For  the  majority  of  gas 
welding  and  cutting  operations,  U.  S.  X.  shade  No.  6  is  to  be  used. 

The  use  of  goggles  of  this  class  by  electric  welders  is  limited  to 
light  electric  spot  welding  and  arc  welding  up  to  30  amperes.  Elec- 
tric welders  are  afforded  better  and  adequate  protection  by  using  the 
helmets  and  hand  shields  later  described. 

There  are  instances  where  gas  cutting  is  performed,  such  as  in  ship 
breaking  and  cutting  of  painted  surfaces,  where  it  is  necessary  to 
provide  protection  for  the  respiratory  organs  as  well  as  the  eyes. 
Protection  for  such  conditions  is  described  under  Class  IX. 

[Navy  DepwrtflDttt  Spedfteatkoui] 

a£]!SGBAL  SF£CIFIGATIONS 

1.  General  Specifications  for  Inspection  of  Material,  issued  by  tlie  Navy 
Department,  in  effect  at  opening  of  bids,  sliall  form  part  of  these  specifications. 

2.  Gaggles  shaU  be  of  tbe  eyeetq^  type. 

MAIKKIAL  AND  WOBKMANSUIP 

3.  (a)  Tlie  materials  used  in  the  manufacture  of  goggles  sliall  be  those 
most  suitable  for  the  purpose.  The  materials  shall  be  such  as  to  combine 
mechanical  str^igth  and  U^tness  of  weight,  be  free  from  skin  irritants,  and 
be  sneh  tihat  gc^les  can  be  frequently  sterilized  without  deterioraticm. 

(h)  Workmanship  shall  be  of  the  best  throughout  The  construction  shall 
be  sufiSeiently  rugged  to  witbstand  rough  handling  and  the  service  to  which  it 
will  be  subjected, 

QKSmAL  BSQT7XRKMENT8 

4.  See  paragraph  5. 

DETAIL  B£QUIK£M£NXS 

5.  (a)  These  goggles  shall  consist  of  two  eyecups  joined  by  a  flexible  metal 
adjustable  nose  bridge  and  fitted  with  an  elastic  adjustable  head  strap  for 
retaining  the  eyecups  comfortably  and  tightly  around  the  eyes. 

(&)  Eyecups  shall  be  made  of  corrosion-resisting  metal,  which  will  with- 
stand sterilization  as  hereinafter  specified.  The  edges  for  facial  contact  shall 
be  bound  with  rubber  or  material  of  equally  suitable  physical  characteristics. 
This  binding  shall  form  a  cushion  at  least  t\  inch  in  facial  contact  width,  and 
shall  be  S()  designeil  as  to  prevent  cutting  of  the  face  by  contact  with  the  metal 
cup  edge.  The  eyecup  shall  be  comfortable  to  the  wearer  and  present  no 
possibility  of  cutting  or  injuring  the  face.  The  interior  surface  of  the  eyecup 
i^hall  have  a  permanent  nonreflecting  finish.  The  eyecup  shall  be  of  such  shape 
as  to  conform  to  the  c<mtour  ot  Uie  eye  socket  of  the  normal  average  face. 
When  in  place  on  the  wrarer,  the  eyecup  shall  cover  the  entbre  eye  socket  and 
shall  extrad  at  least  1^4  inches  backward  from  the  lens  at  the  side  of  the 
face*  and  at  least  %  inch  at  the  section  in  line  with  the  nose  bridge.  The 
eyecup  shall  be  adequately  ventilated  in  an  approved  manner  to  exclude  all 
direct  light  not  passing  tlircugh  the  lens  from  a  source  in  front  of  the 
wearer,  and  shall  exclude  all  intense  stray  light  which  will  be  dangerous  or 
disagreeable  to  the  wearer. 

(c)  The  eyecups  shall  have  a  suitable  lens  mounting  designed  to  accom- 
modate the  filter  and  cover  lenses  hereinafter  described.  This  mounting  shall 
be  so  designed  as  to  hold  the  lenses  firmly  in  place  and  so  that  their  removal 
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and  replacement  can  be  easily  accomj^ished  without  damage  to  the  eyecup  or 
lenses  or  without  the  use  of  tools. 

(d)  The  eyecups  shall  be  joined  with  a  flexible  metal  adjustable  nose  bridge, 
If  the  chain  type  of  nose  bridge  is  used,  it  shall  be  covered  with  soft  rubber 
or  material  of  equally  suitable  physical  characteristics.  The  spacing  of  the 
inner  edges  of  the  eyecups  as  controlled  by  the  nose  bridge  shall  not  be  less 
than  1  inch.  All  binding  and  bridge  covering  shall  be  of  flame  proof  material 
to  a  degree  e<iiiivalent  to  rubber, 

(e)  Elastic  headbands  shall  be  of  the  best  commercial  quality,  at  least  %-inch 
wide,  and  may  be  either  cotton  elastic  webbing  or  solid  rubber.  They  shaU 
be  adjustable  as  to  length  and  be  fastened  to  the  eyecups  in  such  a  manner 
that  they  can  be  easily  removed  and  r^[toced.  The  headbands  shall  not 
interfere  with  the  facial  contact  of  the  eyecups. 

if)  Leme^. — ^Lenses  shall  be  made  from  single  solid  glass  plate  of  a  grade 
suitable  for  optical  use  and  shall  be  optically  finished  as  to  surface.  These 
lenses  shall  be  free  from  visible  or  effective  striae,  waves,  flaws,  or  any  defect 
which  would  impair  their  optical  quality.  The  optical  surfaces  of  the  lenses 
shall  be  free  from  visible  surface  scratches.  Prismatic  effect  shall  not  exceed 
two  minutes  of  arc  as  indicated  by  image  displacement.  The  edges  shall  be 
beveled  to  a  crown  and  shall  be  dull  finished.   If  the  lenses  have  a  focus,  the 


Welders'  goggles 

focus  shall  be  uniform  and  shall  not  exceed  one-eighth  dioptre.  The  letuseift 
shall  be  suitable  for  continuous  use  by  the  wearer  without  discomfort  or 
optical  impairment  to  the  normal  eye. 

{ff)  Filter  lenses. — These  lenses  shall  be  solid  ^te  colored  glass  and  shall 
measure  not  less  than  1.8  inches  diameter  and  not  less  than  0.0825  inch  thick. 
The  density  of  the  lens  shall  be  uniform  over  its  entire  surface  within  5  per  cent 
of  the  densest  part  as  measured  l)y  transmission  of  incident  light.  The 
limitations  on  the  transmission  of  radiant  energy  shall  be  in  accordance  with 
Table  1  for  shade  numbers  3,  4,  5,  or  6  as  sjiecifie^l.  These  lenses  shall  i>ossess 
maximum  transparency  between  525  ni.  u.  and  600  ni.  u.  and  gradually  increas- 
ing absorption  of  visible  radiation  on  either  side.  These  len.ses  shall  furnish 
protection  form  ultra-violet  rays  and  tlie  intensity  of  visible  light,  afford  an 
unobstructed  view,  and  effectively  filter  the  InCra-red  Mergy  within  limits  of 
Table  1. 

-  (ft)  Cover  lenses. — These  lenses  shall  be  solid  plate  dear  glass  and  shall 
measure  not  less  than  1.76  indies  diameter  and  not  less  than  0.036  inch  thick. 
Cover  lenses  shall  show  a  transmission  of  incident  light  of  not  less  than  90  per 
cent  and  shall  be  unaffected  by  sudden  changes  of  temperatures  between  40"*  F. 
and  150°  F.  These  lenses  shall  protect  the  filter  lenses  from  molten  spatter 
and  afford  an  unobstructed  view. 
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Tlie  <j:()<:<iles  of  Class  I,  with  tlieir  shallow  eyecups  and  method  of 
ventilation,  should  never  be  used  bv  the  welders. 

The  various  shades  of  filter  lenses  and  their  uses  are  listed  in  the 
transmission  table  of  the  specifications.  For  the  majority  of  gss 
welding  and  cutting  operations,  U.  S.  N.  shade  No.  6  is  to  be  used. 

The  use  of  goggles  of  this  class  by  electric  welders  is  limited  to 
light  electric  spot  welding  and  arc  w  elding  up  to  30  amperes.  Elec- 
tric Avelders  are  afforded  better  and  adequate  protection  by  using  the 
helmets  and  hand  shields  later  described. 

There  are  instances  where  gas  cutting  is  performed,  such  as  in  ship 
breaking  and  cutting  of  painted  surfaces,  where  it  is  necessary  to 
provide  protection  for  the  respiratoiy  organs  as  w^ell  as  the  eyes. 
Protection  for  such  conditioi^  is  described  under  Class  IX* 

{Navy  B^psa^mjmt  Specifieations] 

CrOOOLES,  WZU>Km 

G£N£iUL  SPECIFICATIONS 

1.  GeiUTJiI  Speciticatuuis  for  Inspection  nf  Material,  issued  by  the  Xavy 
Deimrtment,  iu  effect  at  oix^ning  of  bids,  shall  form  yart  of  these  speciticatious. 

TYPE 

2.  Goggles  shaU  be  of  the  eyeeup  type. 

KAXKBIAL  AND  WQ&KMANSUIP 

((/)  The  materials  used  in  the  manufacture  of  goggles  shall  be  those 
most  suitable  for  the  purpose.  The  materials  shall  be  such  as  to  combine 
mechanical  strength  and  lightness  of  weight,  be  free  from  skin  irritants,  and 
be  sach  that  gt^gles  can  be  frequently  sterilized  without  deterioration. 

(6)  Workmanship  shaU  be  of  the  best  throughout  The  construction  sliali 
be  suflSciently  rugged  to  withstand  rou^  handling  and  the  service  to  whi<4i  it 
will  be  subjected. 

GENERAL  SEQXTIRSMENTS 

4*  See  paragraph  5. 

]>£TA1L  KEqUlBEMENTS 

5.  (a)  These  goggles  shall  consist  of  two  eyecups  joined  by  a  flexible  metal 
adjustable  nose  bridge  and  fitted  with  an  elastic  adjustable  head  strap  for* 
retaining  the  eyecups  comfortably  and  tightly  around  the  eyes. 

(6)  Eyecups  shall  be  nmde  of  corrosion-resisting  metal,  which  will  with- 
stand sterilization  as  hereinafter  specified.  The  edges  for  facial  contact  shall 
be  bound  with  rubber  <»r  material  of  e<iually  suitable  physical  characteristics. 
This  bindiii;:-  shall  form  a  cushion  at  least  i\\  inch  in  facial  contact  width,  and 
shall  lu»  so  designed  as  to  prevent  cutting  of  the  face  by  contact  with  the  metal 
l  up  edge.  The  t  yecup  shall  be  < onifortable  to  the  wearer  and  present  no 
possibility  of  cutting  or  injuring  the  face.  The  interior  surface  of  the  eyecup 
^hall  have  a  permanent  nonreflecting  finish.  The  eyecup  shall  be  of  such  shape 
as  to  conform  to  the  contour  of  the  eye  socket  of  the  normal  average  face. 
When  in  place  on  the  wearer,  the  eyecup  shall  cover  the  ratlre  eye  socket  and 
shall  extend  at  least  1%  inches  backward  from  the  lens  at  the  side  of  the 
face  and  at  least  %  inch  at  the  section  in  line  with  the  nose  bridge.  The 
eyet  up  shall  be  adequately  ventilated  in  an  api)roved  manner  to  exclude  all 
direci  light  not  passing  thmugh  the  lens  from  a  source  in  front  of  the 
wearer,  and  shall  exclude  all  intense  stray  light  which  will  be  dangerous  or 
disagreeable  to  the  wearer. 

(c)  The  eyecups  shall  have  a  suitable  lens  mounting  designed  to  accom* 
modate  the  filter  and  cover  lenses  hereinafter  described.  This  mounting  shall 
be  so  designed  as  to  hold  the  lens^  firmly  in  place  and  so  that  their  removal 


SAFETY  STANDAEDS 


17 


and  replacement  can  be  easily  accomidished  without  damage  to  the  eyecup  or 
lenses  or  without  the  use  of  tools. 

(d)  The  eyecups  shall  be  joined  with  a  flexible  metal  adjustable  nose  bridjre, 
If  the  chain  type  of  nose  bridgre  is  used,  it  shall  l>e  covered  with  soft  rubber 
or  material  of  equally  suitable  physical  characteristics.  The  spacing  of  tlie 
inner  ed^res  of  the  eyecups  as  controlled  by  the  nose  briduc  shall  not  be  less 
than  1  inch.  All  bindin^^  and  bridge  covering  shall  be  of  llame  proof  material 
to  a  decree  equivalent  to  rubber. 

{( )  Elastic  headbands  shall  be  of  the  best  c<»niniercial  (piality.  at  least  %-inch 
wide,  and  may  1k»  either  cotton  elastic  webbing  or  s<did  rubber.  Tliey  shall 
be  adjustable  as  to  length  and  be  fastened  to  the  eyecups  in  such  a  manner 
that  they  can  be  easily  removed  and  replaced.  The  headbands  shall  not 
interfere  with  the  facial  wntact  of  the  eyecups, 

(f)  LemcH. — ^Lenses  shall  be  made  from  single  solid  glass  plate  of  a  grade 
suitable  for  optical  use  and  shall  be  optically  finished  as  to  surface.  These 
lenses  shall  be  free  from  visible  or  effective  striae,  waves,  flaws,  or  any  defect 
which  wmild  inqwiir  their  optical  quality.  The  optical  surfaces  of  the  lenses 
shall  be  free  from  visible  surface  scratches.  Prismatic  effect  shall  not  exceed 
two  minutes  of  arc  as  indicated  by  image  displacement.  The  edges  shall  be 
beveled  to  a  crown  and  shall  be  dull  linished.    If  the  lenses  have  a  focus,  the 


Welders*  gogj^los 

f<»cus  shall  be  uniform  and  shall  not  exceed  one-eighth  dioi)tre.  The  lenses 
shall  be  suitable  for  continuous  use  by  the  wearer  without  discomfort  or 
optical  impairment  to  the  normal  eye. 

iff)  Filter  lenses. — These  lenses  shall  be  solid  plate  colored  glass  and  shall 
nteamire  not  less  than  1.8  inches  diameter  and  not  less  than  0.0825  inch  thick. 
The  density  of  the  lens  shall  be  uniform  over  its  entire  surface  within  5  ikt  (*ent 
of  the  densest  part  as  measured  by  transmission  of  incident  light.  The 
limitati<»ns  on  the  transmission  of  radiant  energy  shall  be  iu  acc<»rdance  with 
Table  1  for  shade  numbers  8.  4.  5.  or  0  as  specitie<i.  These  lenses  shall  p4tssess 
maximum  transpareney  between  025  ni.  u.  and  UdO  ni.  u.  and  gra<lually  increas- 
ing absori)ti(»n  of  visible  radiation  on  either  side.  Tiiese  len.^^es  shall  furnish 
protection  form  ultra-violet  rays  and  the  Intensity  of  visible  light,  afford  an 
unobstructed  view,  and  effectively  filter  the  infra-red  energy  within  limits  of 
Table  1. 

-  (ft)  Cover  lenses. — ^These  lenses  shall  be  solid  plate  clear  glass  and  shall 
measure  not  less  than  1.75  inches  diameter  and  not  less  than  (».(>:^(>  inch  thick. 
Cover  lenses  shall  show  a  transmission  of  incident  li^ht  of  n<it  less  than  00  per 
cent  and  shall  be  unaffected  by  sudden  changes  of  temperatures  between  40°  F. 
and  loO'  F.  These  lenses  shall  protect  the  Ulter  lenses  from  molten  spatter 
and  afford  an  unobstructed  view. 
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SAFETY  STANDABDS 


(»)  Goggles  shall  be  sterillased  by  either  of  the  following  methods  witjiout 
deterioration: 

(1)  Immersion  for*  10  minutes  in  a.  solution  made  by  placing  1  part  of 

a  40  per  cent  formaldehyde  solution  in  9  parts  of  water. 

(2)  Subjection  to  sterilization  by  a  moist  atmo&i^ere  of  antiaeptle  gas, 
preferably  formaldehyde,  for  a  period  of  10  minutes. 

(/)  Goggles  that  can  not  withstand  sterilizing  without  deterioration  by 
either  of  these  methods  will  be  rejected. 


Welders'  goggles,  parts 

(k)  All  metal  parts  shall  be  t^ted  for  corrosipn  resistance  by  (dacing  them 
in  a  boiling  10  per  cent  (by  weight)  aqueous  solution  of  sodium  dbloride  tot 

a  period  of  15  minutes.  The  parts  upon  being  r^oyed  from  this  solution 
shall  be  inmiediately  immersed  in  a  10  per  cent  (by  weight)  aqueous  solution 
of  sodium  chloride  at  room  temperature.  They  shiU  then  be  rem(»yed  from 
this  solution  and.  without  having  the  adhering  liquid  wiped  olf,  allowed 
to  dry  for  24  hours  ;it  r(H>m  temperature.  The  metal  parts  shall  then  be 
I'insed  in  lukewarm  water  and  allowed  to  dry.  On  inspection  the  surfaces 
shall  show  no  signs  of  c(»rrusive  action  having  occurred. 
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METHOD  OF  IN8PBCTI0N,  TESTS,  ETC. 

6.  (a)  The  inspection  of  goggles  shall  be  made  at  the  navy  yard,  Brooklyn, 
N.  Y.  Visual  examination  and  physical  tests  siiall  be  c<mdacted  to  ascertain 
in^ether  the  apparatus  complies  in  all  respects  with  the  specifications.  If 
necessary,  domical  examination  of  the  eyecup  binding,  nose  bridge  binding 
and  head  band  will  be  made  to  determine  whether  skin  irritants  are  present 

(b)  The  giggles  shall  be  worn  by  a  person  with  average  &cial  contour, 
fit  comfortably,  and  give  adequate  protection. 

(c)  The  contractor  shall  furnish  evidence  in^Ucatiug  that  the  material  is 
free  from  skin  irritants. 

(rf)  Cover  lenses  shall  be  tested  without  injury  by  being  heated  in  water 
150°  F.  for  a  period  of  three  minutes,  then  plunged  into  water  having  a 
temperature  of  40"*  F. 

(e)  Optical  tesU  far  lenses. — ^All  l^ses  i^U  be  examined  for  visible  striae, 
waves,  flaws,  or  any  defect  whldi  would  impair  their  optical  quality.  They 
shall  be  tested  for  effective  striae,  parallelism  of  optical  surfaces  as  indicated 
by  prismatic  effect,  focus  or  axis,  transmission  of  incident  visible  light  and 
quality  of  surface  regularity  as  indicated  by  clearness  of  image  as  viewed 
through  lens  with  20  j^ower  telescope.  Filter  lenses  shall  be  tested  as  to 
whether  they  comply  with  Table  1  us  to  transmitting  qualities  by  radiometer 
or  equivalent  suitable  apparatus, 

-     PACKING  AND  MARKING  OF  SUIPMENTS 

7.  (a)  All  goggles  and  lenses  shall  bear  some  permanent  distinctive  mark- 
ing indicating  name  of  manufacturer.  Each  filter  lens  shall  be  marked  with 
its  shude  number. 

(6)  A  suitable  individual  unlined  metal  container,  strm^  well  made,  with 
rounded  corners,  and  capable  of  withstanding  sterilixation  in  boiling  water, 
shall  be  furnished  with  each  pair  of  go&fleB*   The  gogg^  shall  be  enclosed 

in  these  containers  for  shipment. 

(c)  Lenses  not  installed  in  the  gc^les  shall  be  individually  wrapped  in 

lens  paper. 

(<?)  The  goggles  shall  be  packed  in  suitable  packing  cases  or  containws 
of  sufficiently  rugged  construction  to  insure  their  delivery  in  undamaged 
condition: 

(e)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indi<»te 
contents,  name  of  contractor,  number  of  gobies  contained,  number  of  con- 
tract or  order,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 

N0TBS  TO  S17PFLT  <»nCEB8,  BimntS,  MANUPACTUBSSS,  AND  0THKB8 

8.  (a)  The  general  function  of  these  gc^les,  when  fitted  with  ^oper  lenses, 
shall  be  to  protect  the  eyes  of  the  wearer  from  ultra  violet  rays,  intense 
visible  light,  infra  red  radiations  above  700  m.  u.  and  molten  metal  spatter. 

(ft)  In  order  to  cimiply  with  uaragraph  6(a),  all  material  furnished  under 
these  siiecifications  slnmld  be  delivered  t<>  the  navy  yard,  Brooklyn,  N.  Y. 

(c)  The  navy  yard,  Brooklyn,  N.  Y..  is  the  distributing  yard  for  all  apparatus 
to  protect  the  head,  eyes,  and  respiratory  organs  for  all  points  on  the  east 
coast  and  the  navy  yard,  Mare  Island.  The  navy  yard,  Mare  Island,  is  the 
distributing  yard  for  all  points  on  the  west  coast  and  the  Asiatic  stations. 

{d)  Copies  of  Navy  Department  Speciflcaticms  may  be  obtained  upon  ai^- 
plication  to  the  Bureau  of  Supplies  and  Accounts,  Navy  D^artmeut,  Wash* 
Ington,  D.  C. 
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(i)  ijoixix\oH  shall  be  sterilized  by  either  of  the  f<»llo\viiig  methods  without 
ileteri(»ration : 

(1)  ImmerHion  for  10  minutes  in  a  solution  made  by  plaeiii^;  1  part  of 
a  40  per  cent  formaldehyde  solution  in  9  parts  of  water, 

(2)  Subjection  to  sterilization  by  a  moist  atmoi^phere  of  antiseptic  gas, 
preferably  formaldehyde,  for  a  period  of  10  minutes. 

(/)  (Jo^^iiies  that  can  not  withstand  sterilizing  without  deterioration  by 
either  of  these  methods  will  be  rejected. 


Welders'  giggles,  parts 


(/»■)  All  metal  parts  shall  he  tested  for  corrosion  resistance  hy  phieinu'  tlwm 
in  a  hoilinii'  10  ner  cent  ( hy  wei.uht )  aqneous  solution  of  sodiuni  chloride  for 
a  period  of  15  minutes.  The  parts  upon  hein^  removed  from  this  solution 
shall  be  immediately  immersed  in  a  10  per  cent  (by  weight)  aqueous  solution 
of  sodium  chloride  at  room  temperature.  They  shall  then  be  removed  from 
this  solution  and,  without  having  the  adhering  liquid  wiped  off,  allowed 
to  dry  for  24  hours  at  room  temperature.  The  metal  parts  shall  then  be 
linsed  in  lukewarm  water  and  allowed  to  dry.  On  inspection  the  surfaces 
shall  show  no  signs  of  corrosive  action  having  occurred. 
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METHOD  OF  INSPECTION,  TESTS,  ETC. 

G.  (fi)  The  inspection  of  .uou-ulcs  shall  he  made  at  the  navy  yard.  r>r<»oklyn. 
N.  Y.  Visujil  examination  and  physical  tests  shall  he  conducted  t<>  ascertain 
whether  the  apttaratus  complies  in  all  respects  with  the  specilications.  If 
necessary,  chemical  exaniinatiou  of  the  eyecup  hiuding,  nose  bridge  binding 
and  head  band  will  be  made  to  determine  whether  skin  irritants  are  present 

(b)  The  goggles  shall  be  worn  by  a  person  with  average  facial  contour, 
fit  comfortably,  and  give  adequate  protection. 

(c)  The  contractor  shall  furnish  evidence  indicating  that  the  material  is 
free  from  skin  irritants. 

(d)  Cover  lenses  shall  he  tested  without  injury  hy  Ixunt^  heated  in  wati'r 
15<r  F.  for  a  ])eriod  of  three  minutes,  then  plunged  into  water  having  a 
teniperatui'e  of  40''  F. 

(c)  Opfieal  testis  for  lenses. — All  lenses  shall  he  examined  for  visihle  striae, 
waves,  flaws,  or  any  defect  which  would  impair  their  oi>tical  quality.  They 
shall  he  tested  for  effective  striae,  parallelism  of  optical  surfaces  as  indicated 
hy  prismatic  effect,  focus  or  axis,  transmission  of  incidrat  visible  light  and 
quality  of  surface  r^ularity  as  indicated  by  clearness  of  image  as  viewed 
tlirough  lens  with  20  ])ower  telescope.  Filter  lenses  shall  he  tested  as  to 
whether  they  comply  with  Table  1  us  to  transmitting  qualities  by  radiometer 
or  equivalent  suitable  apparatus. 

PACKING  AND  MABKIJVO  OF  SUIPMKNTS 

7.  (a)  All  gojrgles  and  lenses  shall  bear  some  permanent  distinctive  mark- 
ini;'  indicating  name  of  manufacturer.    Each  hlter  lens  slmll  be  marked  with 

its  shr.de  nund)er. 

(h)  A  suitahle  individual  unlined  metal  C(»nt;iiner,  stroui^.  well  made,  with 
rounded  corners,  and  capahle  of  withstanding-  sterilization  in  boiling  water, 
shall  he  furnished  with  each  pair  of  goggles.    The  goggles  shall  be  enclosed 

in  these  containers  for  shipment. 

(c)  Lenses  not  installed  in  the  goggles  shall  be  individually  wrapped  in 
lens  paper. 

(d)  The  ijoggles  shall  be  packed  in  suitable  packing  cases  or  containers 
of  suthciently  rugged  c<mstruction  to  insure  their  delivery  in  undamaged 

conditi<  n: 

{e)  Packinii"  cases  or  containers  sliall  he  marked  on  the  outside  t(»  indicate 
cont(^nts.  nanu^  of  c<tntractor.  numher  of  ^■<»ii:L;Ies  contained,  numher  <»f  con- 
tract or  order,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 

NOTES   TO  SUPPLY   OFFICEKS,   BlUDEKS,   MANUFACTL'KEKS,   AND  OTHEKS 

S.  (a)  The  .ueneral  function  of  these  .ii'>i^;^l*^^-  when  litted  with  i)ropcr  lenses, 
shall  he  to  protect  the  eyes  of  the  wearer  from  ultra  violet  rays,  intense 
visible  light,  infra  red  radiations  above  700  m.  u.  and  molten  metal  si3atter. 

(6)  In  order  to  comply  with  paragraph  6(a),  all  material  furnished  under 
these  specifications  should  be  delivered  to  the  navy  yard,  Brooklyn,  N.  Y. 

(c)  The  navy  yard,  Brooklyn,  N.  Y„  is  the  distributing  yard  for  all  aKMratus 
to  protect  the  head,  eyes,  and  respiratory  organs  for  all  p<»ints  on  the  east 
coast  and  the  n:ivy  yard.  Mart^  Island.  The  navy  yard.  Mare  lslan<l.  is  the 
distributing-  yard  for  ali  points  on  the  west  coast  and  the  Asiatic  stations. 

id )  ( 'opies  of  Navy  I )eparrnient  Speciticati(His  may  he  ohtained  upon  ap- 
plication to  the  Bureau  of  Supplies  and  Accounts,  Navy  Department,  Wash- 
iiigtou,  D.  C. 
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SAFETY  STANDABDS 
Table  No.  1 


No.  1 


U.S.  N.  shade 


3 
4 
5 
6 


No.  2 

No.  3 

No.  4 

No.  5 

Visible  transmit- 

tance;  per  cent 
visible  radiation 
from  source 

Radiant 
energy 
trans- 
mitted; 
per  oent 
of  total 
above  700 
m.  u. 
(maxi- 
mum) 

Radiant 
energy 
trans- 
mitted; 
per  cent 
of  total 
between 
330  m.  u. 

Radiant 
energy 
trans- 
mitted; 
per  cent 
of  total 
source 

Mini- 
mum 

Maxi- 
mnm 

to  400  m. 
u.  (max- 
imuiD) 

(maxi- 
mum) 

14.0 

ao 

a5 

11.0 

5.0 

8.0 

5.0 

0.3 

6.0 

2.5 

ai 

2.9 

a40 

a90 

ao5 

1.8 

Normal  uses 


Reflected   sunlight    from  mofWf 

water,  sand,  etc. 

Pouring  and  furnace  work.  Stray 
light  from  cutting  and  welding. 

Light  acetylene  cutting  and  weld- 
ing.   Light  electric  spot  welding. 

Acetylene  cutting  and  medium 
acetylene  welding.  Arc  weldizkg 
up  to  30  amperes. 


Notes. — (a)  Visible  transmittance  is  based  on  the  percentage  of  the  visible  radiations  of  a  tungsten  lamp 
Opnated  at  normal  rating,  determined  photometrically. 

(ft)  Glass  shall  show  not  less  than  35  per  cent  of  the  total  energy  transmitted  in  the  visible  (4C0  m.  u.  to 
700m.  u.)  between  wave  lengths  525  m.  u.  and  600  m.  u.  Maximum  peak  of  the  visible  energy  curve  shall 
foil  between  these  limits.   This  determination  shall  be  made  radiometrically. 

(c)  Glass  of  shades  listed  above  shall  show  a  radiant  energy  cut-off  not  lower  than  330  m.  u. 

(d)  Radiometric  energy  determinations  are  made  using  as  a  light  source  a  tungsten  incandescent  filament 
lamp,  operated  at  normal  commercial  rating  of  temperature  as  indicated  by  rated  current  and  voltage. 

(c)  In  gog^  lenses»  the  traosmittanee  sjball  be  matched  to  within  15  per  cent  for  the  two  knses. 


Class  IV^Helmets  and  Hand  Shields  for  Electric  Welders 

The  apparatus  of  this  class,  equipped  with  the  proper  lenses,  is 
primarily  for  the  protection  of  electric  welders. 

The  use  of  homemade "  shields^  constructed  of  nonfireproof 
materials,  containing  light  leaks,  equipped  with  any  colored  glass 
for  lenses,  and  otherwise  not  complying  with  the  specifications,  shall 
not  be  used. 

The  Navy  has  made  intensive  tests  and  investigations  of  filter 
lenses  for  both  the  welders'  goggles  and  the  electric-welders'  helmets 
and  hand  shields.  Filter  lenses  obtained  through  and  inspected  at 
the  navy  yard,  New  York,  shall  be  used.  Samples  of  filter  lenses 
previously  obtained  through  other  sources  or  of  doubtful  origin 
should  be  submitted  to  the  navy  yard,  New  York,  for  test,  and  if 
they  comply  with  the  specifications,  they  may  be  used. 

The  normal  uses  of  the  various  U.  S.  X.  shades  of  filter  lenses  are 
given  in  the  transmission  table  of  the  specifications.  For  most  gen- 
eral purposes  a  No.  8  shade  can  be  used  in  a  hand  shield  and  a  No. 
10  or  No.  12  in  the  helmet. 

To  protect  others  than  those  actually  engaged  in  electric  welding 
from  exposure  to  the  radiation  from  the  electric  arc,  a  guard  or 
i^ield,  painted  a  flat  black,  and  of  sufficient  size  to  inclose  or  shield 
the  welder,  shall  be  used.  No  employee  shall  be  required  to  work 
in  such  a  position  or  location  that  his  face  or  eyes  are  exposed  to 
the  radiation  of  the  electric  arc. 

It  is  strongly  recommended  that  suitable  permanent  inclosures 
painted  a  flat  black  be  supplied,  where  practicable,  for  arc  welding 
and  cutting. 
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Suitable  signs  calling  attention  to  dangers  of  viewing  the  electric 
arc  with  the  naked  eye  shall  be  posted  in  conspicuous  places  imme- 
diately adjacent  to  the  place  where  the  elective  weldinyg  or  cutting 
is  being  performed. 

[Navy  Department  Specifications] 
HELMITS  and  HAHft  SHDCUMS,  WlXBtKO 

OfiNSRAL  SnXJinCATfiONS 

1.  General  Specifications  for  Inspection  of  Muterial.  issued  by  tlie  Navy 
Department,  in  effect  at  date  of  opening  of  bids,  «haU  form  part  of  these 
specifications. 

2.  Welding  helmets  and  hand  shields  shall  be  of  but  oae  lype. 

HATEBIAI.  AITD  WWKUANBHIP,  KCC 

3.  (a)  Materials  used  in  the  manufacture  of  helmets  and  hand  shields 
shall  be  those  most  suitable  for  the  purpose  and  such  that  the  helmets  and 
hand  shields  may  be  frequently  sterilized  by  the  methods  hereinafter  covered. 

(&)  Materials  used  shall  be  such  as  to  combine  mechanical  strength  and 
lightness  of  wei^ht^md  be  free  from  skin  irritants. 

(c)  Workmanship  shall  be  of  the  best  throughout.  All  parts  shall  be  finished 
smoothly,  free  from  sharp  edges  or  any  irregularities  whidi  might  cut  or 
scratch  the  user.  The  construction  edtiall  be  sufficiently  rugged  to  withstand 
ron^  handling  and  the  service  to  which  it  will  be  subjected. 

4.  See  paragraph  5. 

n£TAlL  BEQUIBEMEJSTS 

5.  (a)  Helmts. — The  helmet  shall  ccmsist  of  a  shl^  supported  on  the  head 
of  the  wearer  by  an  adjustable  head  harness  and  comj^etely  protecting  the 
face,  neck,  and  top  of  head  to  back  of  the  ears,  and  fitted  with  a  hms  mounting. 

(6)  The  helmet  shall  be  so  designed  as  to  facilitate  a  direct  view  of  the 
work  without  removing  the  helmet  from  the  head.  Materials  of  construction 
shall  be  rigid,  nonconductors  of  electricity,  flame  proof  and  heat  insulating. 
If  two  or  more  sections  of  material  are  used,  the  joints  shall  be  butted,  and 
over  the  joints  a  reinforcing  strip  at  least  %-iiich  wide  shall  be  fitted,  and  the 
material  shall  be  securely  rivetetl  to  this  strip.  The  entire  construction  shall 
be  free  of  light  leaks.  When  in  place  on  the  head,  the  helmet  shall  be  sup- 
ported at  its  ui^r  section  on  the  head  harness,  and  the  lower  edge  shall 
rest  on  the  upper  chest  of  the  wearer.  All  interior  parts  of  the  helmet  shall 
have  a  permanent,  nonreflecting  finish. 

(d)  The  head  harness  shall  retain  the  helmet  comfortably  and  firmly  in 
place  on  the  head  and  be  adjustable  to  p»mit  setting  of  the  l^is  in  the  line 
of  vision  of  the  wearer. 

(d)  The  lens  mounting  shall  be  designed  to  accommodate  the  filter  and 
cover  lenses  hereinafter  described.  These  lenses  shall  be  held  firmly  in  place 
in  the  lens  mounting.  The  removal  and  replacement  of  lenses  shall  be  easily 
accomplished,  without  damage  to  the  lens  mounting  or  the  lenses  and  without 
the  use  of  tools. 

(e)  Hand  shields. — The  hand  shield  e^all  be  similar  to  the  helmet  in  material, 

construction,  and  lens  mounting,  except  as  hereinaftw  modified : 

(f)  The  shield  shall  not  be  less  than  11  inches  square.  The  face  of  the 
shield  shall  be  flat,  and  the  sides  and  top  shall  be  bent  backward  to  a  depth 
of  not  less  than  4  inches.  At  the  bottom  of  the  shield  shall  be  fitted  a  suitable 
heat-insulating  fiame-proof  handle  not  less  than  5  inches  long  and  1%  inch 
in  diameter.  Where  material  is  joined,  it  may  bo  lapi)ed  not  less  than  1  inch 
or  butt-joined  in  a  manner  similar  to  that  described  for  the  helmets  in 
paragraph  5  (b),  but  in  either  case,  shall  be  securely  riveted.  When  the 
shield  is  held  in  front  of  the  operator  by  the  handle,  it  shall  completely  protect 
the  f&ce  and  ears. 
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{</)  Lenses  for  helmet  and  shield  windows  shall  be  made  from  glass  of 
a  grade  suitable  for  optical  use,  and  shall  be  optically  finished  as  to  surface. 
The  surfaces  shall  be  free  of  focus  to  one-eighth  dioptre  and  shall  be  effectively 
free  from  prism  as  judged  by  image  displacement,  to  five  minutes  of  are,  at 


Welding  mask 

any  point  on  the  surface  or  ciimuliitive  over  the  snrface.  Glass  shall  be  free 
from  visible  or  effective  striae,  wrinkles,  or  streaks  which  would  impair  the 
optical  qualities  of  the  window  or  impair  its  appearance.  Bubbles  and  pits 
iu  the  filter  glass,  if  not  farther  than  %-inch  from  any  edge  and  in  small 
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number  are  permittea.  The  opposite  edges  of  the  lenses  shaU  be  parallel  withiu 

^(hTpilter  lenses.— Thef^e  lenses  shall  be  of  solid  plate  colored  jrlass  and 
shall  measure  2  inches  ±  inch  hish  by  4V^  inch  ±  inch  long  and  not  less 
than  0  10  inch  thick.  Filter  lenses  shall  be  furnished  in  L.  b.  ^. 
8  10  12  or  14,  as  siiecilied,  according  to  Table  1.  These  lenses  shaU  fnmlsh 
pVote'ction  froni  ultni  violet  rays,  intensity  of  the  visible  light,  and  ^ 
effectivelv  filter  the  infra  red  energy  within  the  limits  of  Table  1  and  afford 
an  unobstructed  view  and  protection  in  acetylene  and  art  welding,  cutting, 
and  kindred  work  to  the  capacity  Usted  in  Table  1. 


W^dtng  band  gbield 

•  (i)  Cover  letwe*.— These  lenses  shall  be  of  solid  plate  clear  glass  and  shall 
measure  2  inches±l/32  inch  high  by  4^  inches+1/32  inch  long  and  not  less 
than  035  inch  thick.  Cover  lenses  shall  show  a  transmission  of  incident  hght 
of  not  less  than  90  iier  cent  and  shall  be  unaffected  by  sudden  changes  in 
temperature  between  40°  F.  and  150°  F.  These  lenses  shall  protect  the  filter 
lenses  from  damage  by  molten  metal  simtter  and  afford  an  unobstructed  view. 

(j)  Helmets  and  shields  shall  be  capable  of  being  sterilized  by  either  of 
the  following  methods  without  deterioration :  ^  ^  m^. 

(1)  Immersion  for  10  minutes  in  a  solution  made  by  placing  one  part  of  40 
per  cent  formaldehyde  solution  into  9  parts  of  wat«. 
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( ff)  Louses  for  lichin't  and  sliit'ld  windows  shall  be  made  from  inlass  of 
a  i;rade  suitable  for  oprii  al  use.  and  shall  be  optically  finished  as  to  surface. 
The  surfaces  shall  be  free  of  focus  to  one-eighth  dioptre  and  shall  be  effectively 
free  from  prism  as  judged  by  image  displacement,  to  five  minutes  of  arc,  at 


Welding  mask 


any  point  on  the  surface  or  cumubitive  over  the  surface.  Glass  shall  be  free 
from  visible  or  cni'ctive  striae,  wrinkles,  or  streaks  which  would  impair  the 
optical  (jualities  of  the  window  or  impair  its  appearance.  lUibbles  and  pits 
in  tlie  filter  glass,  if  not  farther  than  %-inch  from  any  edge  and  in  small 
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number  are  permitted.  The  opposite  edges  of  the  lenses  shall  be  parallel  within 

^'^  (hT Filter  /('J).sr.s —These  lenses  shall  be  <»f  solid  plate  clored  glass  and 
shall  measure  2  inches  ±  inch  bii-'h  by  4V^  inch  ±  inch  long  and  n..t  less 
than  0.10  inch  thick.  Filter  lenses  shall  be  furnished  in  V.  S.  N.  shade  numbers 
8  10  l'^  or  14  as  specitied.  according  to  Table  1.  These  lenses  shaU  furnish 
p'roteVtion  from  ultra  violet  rays,  inten.sity  of  the  visible  light,  and  shall 
eftectivelv  filter  the  infra  red  energy  within  the  limits  of  Table  1,  and  afford 
an  unobstructed  view  and  protection  in  acetylene  and  art  welding,  cutting, 
and  kindred  work  to  the  capacity  listed  in  Table  1. 


W«^diag  band  shield 

(i)  Cover  ICH.soi — These  lenses  shall  be  of  solid  plate  cU'iir  glass  and  shall 
measure  2  inclies±l/32  inch  high  by  414  inches  +  l/H2  inch  long  and  not  less 
than  08")  inch  thick.  Cover  lenses  shall  show  a  transmission  of  incident  light 
<<f  not  les<  than  1(0  per  cent  and  shall  be  unaffected  by  sudden  changes  in 
temperature  between  40°  F.  and  mo"  F.  These  lenses  shall  protect  the  filter 
lenses  from  damage  by  molten  metal  si>atter  and  afford  an  unobstructed  view. 

(j)  Helmets  and  shields  shall  be  capable  of  being  sterilized  by  either  of 
the  following  methods  without  deterioration :  _ 

(1)  Immersion  for  10  minutes  In  a  solutittn  made  by  placing  one  pert  ot  -W 
per  cent  formaldehyde  solution  into  9  parts  of  water. 
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(2)  Subjection  to  sterilization  by  a  moist  atmosiAere  af  antiseptic  gas, 
proferably  formaldehyde,  for  a  period  of  10  minutes. 

ik)  Helmets  and  shields  that  can  not  withstand  sterilization  without 
deterioration  by  eitlxer  of  tiiese  methods  shall  be  rejected. 

MBXHOO  OF  INSPECTION,  TESTS,  EIC. 

6.  (a)  Inspection  of  h^ets  and  hand  shields  shall  be  made  at  the  navy 
yard,  Brooklyn,  N.  Y.  Visual  examination  and  physical  tests  shall  be  con- 
ducted to  ascertain  whether  the  hdmets  and  hand  shidds  comply  in  all  re^)ects 
with  the  specifications.  If  necessary,  chemical  examination  will  be  made  of 
materials  coming  in  ccmtact  with  the  ^in  to  detemdne  whether  skin  irritants 
are  present. 

(&)  The  contractor  shall  furnish  evidence  indicating  that  the  materials  are 
free  from  skin  irritants. 

(c)  Optical  tests  for  lemes. — All  lenses  shall  be  examined  for  visible  striae, 
waves,  flaws,  or  any  defect  which  will  imi)air  their  optical  quality.  They  shall 
be  tested  for  effective  striae,  parallelism  of  optical  surfaces  as  indicated  by 
prismatie  effect,  focns  or  axis,  transmission  of  incident  visible  light,  and  radi- 
ant enei^  transmissdon.  Filter  lenses  shall  be  tested  as  to  whether  they 
comply  with  Table  1  as  to  transmitting  qnalities  by  radiometer  or  eqnival^t 
suitable  apparatus. 

(rf)  Cover  lenses  shall  be  tested  without  injury  by  being  heated  in  water 
(150°  F.)  for  a  period  Of  three  minutes,  then  plunged  into  water  having  a 
temperature  of  40°  IT, 

PACKING  AND  MAKKING  OF  SHIPMENTS 

7.  (a)  All  helmets,  shields,  and  lenses  shall  bear  some  permanent  distinctive 
marking  indicating  name  of  manufacturer.  IVter  leases  shall  be  marked  with 
shade  number. 

{h)  Lenses  not  installed  in  the  helmets  or  shields  shall  be  individually 

wrapped  in  lens  paper. 

(r)  Helmets  and  shields  shall  be  packed  in  suitabl(^  packing  cases  or  con- 
tainers of  sufficiently  rugged  construction  to  insure  their  delivery  in  undam* 

aged  condition. 

(d)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents,  name  of  contractor,  number  of  helmets  and  hand  shields  contained, 
nmnber  of  contract  or  order,  and  the  stock  number,  if  this  be  stated  in  the 
contract  or  order. 

« 

IXWm  TO  SXJFPLY  OiTI€«BS,  BnHHESa,  MANtlFAOrUBBS,  AKD  OTHEBS 

8.  ia)  The  general  function  of  the  helmet  shall  be  to  protect  the  face,  head, 
and  neck  fromjieat  and  injurious  radiant  energy  encountered  in  any  acteylene 
welding  and  cutting  or  all  welding  and  cutting  arcs  up  to  500  ami>eres  riiting. 
The  shield  shall  give  to  the  face  and  ears  protection  similar  to  that  for  which 
the  helmet  is  designed  and  may  be  used  in  any  acetylene  welding  and  cutting, 
or  arc  welding.and  cutting,  up  to  100  ami)eres. 

(&)  In-order  to  comply  with  paragraph  6  (a),  all  material  furnished  under 
these  specifications  Aoold  be  d^ivered  to  the  navy  yard,  Brooklyn,  N.  Y. 

(c)  The  navy  yard,  Brooklyn,  N.  T.,  is  the  distributing  yard  for  all  appa- 
ratus to  protect  the  head,  eyes,  and  respiratory  oi^ans  for  all  points  on  the 
east  coast  and  the  navy  yard,  Mare  Island.  The  navy  yard,  Mare  Island,  is  the 
distributing  yard  for  all  points  on  the  west  coas.t  and  the  Asiatic  station. 

(rf)  Copies  of  Navy  Department  Si>ecifications  may  be  obtained  upon  appli- 
cation to  the  Bureau  of  Supplies  and  Accounts,  Navy  Department  Washington, 
D.  C.  ■ 
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Tabijc  No.  1 


No.l 

No.  2 

No.  3 

No.  4 

NO.  0 

No.O 

TT  8  M.  shadfi 

Visible  transmit- 
tance;  per  cent 

visible  radiation 
from  source 

Radiant 
energy 

trans- 
mitted; 

nnr  oent 

of  total 
above  700 
m.u. 

Radiant 

energy 
trans- 
mitted; 
I)er  cent 
of  total 
between 
S30  m  u 
to  400  m. 
u.  (max- 
imnm) 

Radiant 
energy 
trans- 
mitted; 
per  cent 
of  total 
source 
(maxi- 
mum) 

Nonnaloses 

Mini- 
mom 

Maxi- 
mum 

(maxi- 
mum) 

8   

0.115 

0.30 

0.90 

aoi 

1.00 

Heavy  acetylene  welding.  Arc 
cutting  and  welding  30  to  75 
amperes. 

Aro  cutting  and  vdding  76  to  200 

10  

0. 005 

0. 010 

.60 

.01 

.70 

12  - 

a  001 

a  004 

,475 

.005 

.50 

Arc  cutting  and  welding  200  to  400 

14  ...... 

aoool 

aooo5 

.20 

.0005 

.25 

ami)eres. 
Are  cutting  and  welding  400  am- 

peres and  over. 

Notes .— (fl)  Visible  transmittance  is  based  on  the  percentage  of  the  visible  radiations  of  a  tungsten  lamp 
operated  at  normal  rating,  determined  photometrically.  ,  io.Ki^  ^Ann  ^^ 

(6)  Glass  shall  show  not  less  than  35  per  cent  of  the  total  energy  transmitted  tn  the  visible  (400  m.  u  to 
700  m  u  )  between  wavelengths  525  m.  u.  and  600  m.  u.  Maximum  peak  of  the  visible  energy  curve  snaU 
fall  between  these  limits.  Tliisdeterniination  shall  be  made  radiometrically. 

(c)  Glass  of  shades  listed  above  shall  show  a  radiant  energy  cut-ofE  not  lower  than  330  ni.  u. 

(V)  Radiometric  energy  determinations  are  made  using  as  a  Hg^t  sour^  a  tungsten  in^ndeseen^^ 
lamp,  operated  at  normal  commercial  rating  of  temperature  aslndiGated  by  imted  emtie&t  and  vtrttage. 

C3MS  Vv— Hebaet»  Babbitt 

This  mask  or  helmet  is  to  furnish  protection  to  the  face  from 
splashin<r  and  flying  molten  metal  encountered  in  babbittinjr,  pour- 
ing of  hot  metal^  and  dipping  in  hot  metal  baths,  such  as  galvanizing. 

Groggles  may  be  sufficient  protection  in  several  pouring  operations, 
and  the  nature  of  the  work  will  decide  the  uses.of  this  helmet,  which 
is  primarily  for  the  use  of  those  engaged  in  pouring  babbitt. 

In  the  handling  of  molten  metal  care  must  be  taken  to  eliminate  all 
moisture  that  miglit  come  in  contact  with  the  hot  molten  metal  and 
cause  it  to  fly  or  splash. 

[Navy  Department  Specificattona  37113^  Febraary  1,  1027] 

Helkjbts,  Babbitting 
general  specifications 

1.  General  Specifications  for  Inspection  of  Material,  issued  by  tlie  Navy 
Department,  in  effect  at  date  of  opening  of  bids,  sMU  form  part  of  tliese 
specifications, 

TYPES 

2.  The  helmet  shall  be  of  the  steel  wire  gauze  type,  equipped  with  leoA 
moimtii^  and  cape  or  apron. 

KATKBIAL  AND  WOBKMANSHIP,  ETC. 

3.  (a)  The  materials  used  in  the  manufacture  and  assembly  of  helmets  under 
these  specifications  shall  be  those  most  suitable  for  the  purpose  and  such  that 
the  helmets  can  be  frequently  steriUflsed,  without  det^iocation,  by  any  of  the 

methods  hereinafter  covered. 

(&)  AVorkmmiship  shall  be  of  the  best  throui^hout.  The  construction  shall 
be  sufficiently  rugged  to  withstand  rough  handling  and  the  service  to  which 
the  helmets  will  be  subjected.  All  metal  parts  shall  have  a  smooth  tinish, 
without  sharp  edges  or  any  irregularities  which  might  cut  or  scratch  the  user. 


GENERAL  REQUISEMENTS 

4«  See  paragraph  5. 
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DETAIL  REQUIREMENTS 

5-  (a)  The  helmet  shall  consist  of  a  shield  supported  on  the  head  of  the 
wearer  and  completely  protectinsr  the  face,  neck^  side,  and  top  of  head  to  back 
of  the  ears,  and  fitted  with  adjustable  head  harness  for  retaining  the  helmet 

comfortably  and  firmly  in  place  on  the  head.    The  helmet  shall  be  constructed 

of  a  substantial,  steel  40-\vire  mesh  equivalent  to  Unit<?d  States  standard  No.  40 
standard  sieve.  The  wire  gauze  shall  cover  the  face  down  to  the  chin  and 
have,  on  its  lower  (»dj>e.  a  leather  or  approved  cloth  apron  extending  at  least 
12  inches  down  to  the  chest  of  the  wearer.  Tlie  apron  width  shall  be  equal  to 
the  maximum  width  of  the  helmet.  The  apron  shall  be  soft  and  flexible  and 
securely  riveted  to  the  gauze.  The  edges  of  the  gauze  shall  be  beaded  witli 
steel  wire  not  less  than  0.0475  inch  in  diameter  * 


BalMtttng  helmet 


(6)  In  the  front  of  the  helmet  shall  be  fitted  two  lens  mountings  designed  to 
accommodate  the  lenses  hereinafter  described.  The  lens  mountings  shall  be  so 
designed  that  the  lenses  will  be  held  firmly  in  place  and  the  removal  and 
replacement  of  the  lenses  may  be  easily  accomplished  and  without  damage  to 
the  lenses  or  lens  mountings,  without  the  use  of  tools.  The  head  harness  shall 
be  adjustable,  to  i>ermit  setting  of  the  lenses  in  the  iinv  of  vision  of  the  wearer. 

(c)  The  helmet  shall  have  a  permanent  black  nonreflecting  finish. 

(rf)  Helmets  may  be  sterilized  by  either  one  of  the  following  methods : 

(1)  Immersion  for  10  minutes  in  a  solution  of  formalin  made  by  placing  one 
part  of  40  per  cent  formald^yde  solution  in  nine  parts  of  water. 

(2)  Subjection  to  sterilissation  by  a  moist  atmosph^  of  antls^tic  gas,  pref- 
erably formaldehyde,  for  a  period  of  10  minutes. 

(e)  Hehnrts  incapable  of  withstanding  sterilization  by  either  ot  the  above- 
described  methods  without  deterioration  wiU  be  rejected. 
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if)  The  lenses  for  helmets  shall  be  solid  plate  clear  glass  and  shall  measure 
2.5  inchesib3'2  inch  high,  2.5  inches±3s  inch  long,  and  not  less  than  0.20  inch 
thick.  The  transmission  of  incident  light  shall  not  be  less  than  90  per  cent. 
Lenses  shall  be  unaffected  by  sudden  changes  in  temperatures  between  40*  and 
150°  F.  Lenses  shall  be  made  from  a  grade  of  glass  suitable  for  optical  use 
and  optically  fini^ed  as  to  surface.  The  surface  shall  be  free  of  focus  to 
%  dioptre,  and  shall  be  effectively  free  from  prism  as  judged  by  image  dis- 
placement to  5  minutes  of  arc,  at  any  point  on  the  surface  or  cumulative  over 
the  surface.  Glass  shall  be  free  from  visible  or  effective  strije,  wrinkles,  or 
streaks  which  would  impair  the  optical  qualities  of  the  windows  or  impair 
its  appearance.  Bubbles  and  pits  in  the  glass,  if  not  farther  than  %  inch 
from  any  edge,  and  in  small  number,  will  be  permitted.  The  edges  of  the 
lenses  shall  be  smoothly  and  uniformly  ground.  Lenses  shall  be  free  from 
astigmatism. 

METHOD  OF  INHFKCTION^  1X8T8,  ETC. 

6.  (a)  Inspection  of  helmets  shall  be  made  at  the  navy  yard,  Brooklyn,  N.  Y. 
Visual  examination  and  physical  tests  shall  be  conducted  to  ascwtain  whether 
the  helmets  comply  in  all  respects  with  the  specifications.  If  necessary,  chemi- 
cal  examination  of  the  helmet  materials  coming  in  contact  with  the  skin  shall 

be  made  to  determine  whether  skin  irritants  are  present. 

(h)  Optical  tests  for  lenses. — Lenses  shall  be  tested  for  visible  striie.  waves, 
flaws,  or  any  defect  which  will  impair  their  optical  quality,  and  for  focus, 
prism,  and  astigmatism,  and  quality  of  surface  regularity,  as  indicated  by 
clearness  of  image  viewed  through  the  lens  with  a  20-power  telescope. 

(c)  Lenses  shall  be  tested,  without  injury,  by  being  heated  in  water  at  a 
temperature  of  150°  F.  for  3  minutes,  then  plunged  into  water  at  a  temperature 
of  40*  F. 

PACKING  AND  HARKING  OF  BHIPMBNT8 

7.  (a)  Helmets  and  lenses  shall  bear  some  permanent  distinctive  marking 
by  which  the  name  of  the  manufacturer  may  be  readily  known. 

{h)  Lenses  not  installed  in  the  helmets  shall  be  individually  wrapped  in 
lens  paper. 

(c)  Helmets  shall  be  packed  in  suitable  packing  cases  or  containers  of  suffi- 
ciently rugged  construction  to  insure  tbeir  delivery  in  undamaged  condition. 

(d)  Packing  cases  or  containers  shall  be  nmrked  on  the  outside  to  indicate 
contrats,  name  of  contractor,  number  of  helmets  contained,  contract  or  order 
number,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 

NOTES  TO  SUPPLY  OFFICERS,  BIDDERS,  MANUFACTURERS,  AND  OTHERS 

8.  (a)  The  general  function  of  this  apparatus  shall  be  to  protect  the  head, 
neck,  and  upper  chest  of  the  wearer  from  flying  molten  metal,  encountered  in 

babbitt  x>ouring  and  operations  of  a  similar  nature. 

(6)  In  order  to  comply  with  paragraph  (5  all  material  furnished  under 
these  specifications  should  be  delivered  to  the  navy  yard,  Brooklyn,  N.  Y. 

(e)  Copies  of  Navy  Department  specifications  may  be  obtained  upon  applica- 
tion to  the  Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington, 
D.  C. 

BEFEaRBNCES 

C.  &  R.  L2/JJ-37H3  (S)  N/C,  Sept.  2  and  Oct.  27,  1926, 

Ord.  L2-1  (339)   (Dm5-5),  Sept.  14,  1926. 

Aero.  Aer-M-157-FAM  QB  (22),  Sept.  23,  1926. 

Navv  Department  Specifications  Board,  37H3,  Oct  28,  1926. 

S,  &  A.  L2/ JJ-37H3. 

Class  VI. — Respirators,  Dust 

This  type  of  respirator  is  to  protect  the  respiratory  organs  of  the 
Avearer  from  nontoxic  dust,  powders,  and  flying  particles  and  can 
not  be  used  for  protection  against  toxic  gases  and  fumes.  OAving 
to  the  nature  of  toxic  gases  and  fumes,  the  dust  respirator  alfords 
little  or  no  prot^ption,  and,  by  reason  of  the  false  sense  of  security 
it  gives  in  such  cases,  may  even  result  in  increased  risk  to  the  wearer. 
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5.  (//»  Tlic  iu'iiiH-r  sliall  (-(tiisist  <;t'  n  sliicld  snpptnttMl  (»n  the  liead  of  the 
Weill er  ;\ud  ctiniiih'rcly  pi <ttivtiii.u-  tiie  t'i\cv.  neck,  side,  and  top  ot'  liead  to  hack 
of  the  ears,  and  htted  with  adjustahle  liead  harness  for  retaining-  the  helmet 
comfortably  and  firmly  in  place  on  the  head.  The  helmet  sliall  he  constructed 
of  a  substantial,  steel  40-wlre  mesh  equivalent  to  United  States  standard  No,  40 
standard  sieve.  The  wire  gauze  shall  cover  the  face  down  to  the  chin  and 
have,  on  its  lower  edge,  a  leather  or  a^roved  cloth  apron  extending  at  least 
12  inches  down  to  tlie  chest  of  the  wearer.  The  apron  width  shall  be  equal  to 
tho  maxinnnn  widtli  (;f  the  hehnet.  The  apron  shall  be  soft  and  flexible  and 
secnn^ly  i-iv(Mcd  t(»  the  .uanze.  Tlie  (hI.uvs  of  the  gauze  shall  be  beaded  with 
steel  wire  not  less  than  0.0475  inch  in  diameter.' 


Babbitting  helmet 

i  h)  In  the  fn»nt  of  the  lielniet  shall  he  fitted  two  lens  nuaintin^s  designed  to 
accomnnKlate  the  lenses  hereinafter  descrihed.  The  lens  mountings  shall  hc^  so 
designed  that  the  lenses  will  he  held  tirndy  in  place  and  the  removal  and 
replacement  of  the  lenses  may  be  easily  accomplished  and  withont  damage  to 
the  lenses  or  lens  mountings,  without  the  use  of  tools.  The  head  harness  shall 
be  adjustable,  to  permit  setting  of  the  lenses  in  the  line  of  vision  of  the  wearer. 

(c)  The  helmet  shall  have  a  permanent  black  nonreflecting  finish. 

(d)  Helmets  may  he  sterilized  by  either  one  of  the  following  methods: 

(1)  Immersion  for  10  minut<*s  in  a  solntion  of  formalin  made  by  placing  one 
part  of  40  per  ceiit  f<»rn)ahlehyde  solution  in  nine  |)arts  of  water. 

(2)  Snhjectiitn  to  sterilization  hy  a  moist  atmosphere  of  antiseptic  gas,  pref- 
erably formaldehyde,  for  a  iKMi<Hl  <»f  10  ininutt^s. 

{e)  Helmets  incapahle  <^f  withstanding  sterilization  hy  either  of  the  above- 
described  methods  without  deterioration  will  he  rejected. 
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if)  The  lenses  for  helmets  shall  be  solid  plate  dear  glass  and  shall  measnie 
2.5  inehes±3'j  inch  high,  2.5  inches± inch  long,  and  not  less  than  0.20  incii 
tliicls.  Tlie  transmission  of  incident  light  shall  not  less  than  00  per  cent. 
Lenses  shall  he  nnaft'ected  hy  sudden  changes  in  temperatures  hetween  40"  and 
150°  F.  Lenses  shall  he  made  from  a  grade  of  glass  suitahle  for  optical  use 
and  optically  tinished  as  to  surface.  The  surfaces  shall  he  free  of  focus  to 
i/s  dioptre,  and  shall  he  effectively  free  from  prism  as  judged  by  image  dis- 
placement to  5  minutes  of  arc,  at  any  point  on  the  surface  or  cumulative  over 
the  surface.  Glass  shall  be  free  from  visible  or  effective  strice,  wrinkles,  or 
streaks  which  would  Impair  the  optical  qualities  of  the  windows  or  impair 
its  appearance.  Bubbles  and  lAts  in  the  glass,  if  not  farthi  r  than  %  inch 
from  any  edge,  and  in  small  number,  will  be  permitted.  The  edges  of  the 
lenses  shall  be  smoothly  and  uniformly  ground/  Iienses  shall  be  free  from 
astigmatism. 

METH(H>  W  INSPBCTXON,  TfiSTS^  KTC. 

6.  (a)  Inspection  of  helmets  shall  he  made  at  the  navy  yard,  Brooklyn,  X.  Y, 
A'isujil  examination  and  physical  tests  shall  he  ('onducted  to  ascertain  whether 
the  helmets  comply  in  all  respects  with  the  specitications.  If  necessary,  chemi- 
cal examination  of  the  helmet  materials  coming  in  contact  with  tlie  skin  shall 
be  made  to  determine  whether  skin  irritants  are  present. 

(6)  Optical  tests  for  lenses*— Lenses  shall  be  test^  for  vMble  stri«,  waves, 
flaws,  or  any  defect  which  will  impair  their  optical  quality,  and  f<»r  f(xus, 
prism,  and  astigmatism,  and  quality  of  surface  r^ularlty,  as  Indicated  by 
clearness  of  image  viewed  through  the  lens  with  a  20-power  telescope. 

ic)  Lenses  shall  he  tested,  without  injury,  hy  being  heated  in  water  at  a 
temperature  of  150°  h\  for  3  minutes,  then  plunged  into  water  at  a  temperature 
of  40"  l\ 

PACKING  AND  MAHKXNO  OT  SHIPMENTS 

7.  {a)  Helmets  and  lenses  shall  bear  some  permanent  distinctive  marking 
by  which  the  name  of  the  manufacturer  may  be  readily  known. 

(b)  Lenses  not  Installed  in  the  helmets  shall  be  IndlvldmOly  wrapped  in 
lens  paper. 

(c)  Helmets  shall  be  packed  in  suitable  packing  cases  or  containers  of  suffi- 
ciently rugged  construction  to  insure  their  delivery  in  undamaged  condition. 

ifJ)  I*acking  cases  or  containers  shall  he  marked  on  the  outside  tt)  indicate 
contents,  name  of  contractor,  number  <»f  helmets  contained,  contract  or  order 
number,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 

NOTES  TO  SUPPLY  OFFICERS,  mmmS,  MANUFAGTUBE&S,  AND  OTHERS 

8.  ((/  )  The  general  functi(»n  of  this  apparatus  shall  he  to  pr(»tect  tho  head, 
neck,  and  upper  chest  of  the  wearer  from  flying  molten  metal,  encountered  in 
babbitt  pouring  and  operations  of  a  similar  nature. 

(ft)  In  order  to  comply  with  paragraph  6  (a),  all  material  furnished  under 
these  specifications  should  be  delivered  to  the  navy  yard,  Brooklyn,  N.  Y. 

(c)  Copies  of  Navy  Department  specifications  may  be  obtained  ui)on  applica- 
tion to  the  Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington, 
D.  C, 

REFERENCES 

C.  .S:  li.  L2/ JJ-37H3  (S)  X/C,  Sept  2  and  Oct  27,  1926, 

Ord.  L2-1  (339)   (Dm5-5),  Sept.  14,  1926. 

Aero.  Aer-M-157-FAM  QB  (22),  Sept  23,  1926. 

Navv  Department  Specifications  Board,  37H3,  Oct  28,  1926. 

S.  &  A.  L2/JJ-37H3. 

Class  VI. — Respirators,  Dust 

This  type  of  respirator  is  to  protect  the  respiratory  organs  of  tlie 
wearer  from  nontoxic  dust,  powders,  and  flying  particles  and  can 
not  be  used  for  protection  against  toxic  gases  and  fumes.  Owing 
to  tho  nature  of  toxic  gases  and  fumes,  the  dust  respirator  aflfords 
little  or  no  i)r()tection.  and,  by  I'eason  of  the  false  sense  of  security 
it  give«  in  such  cases,  may  even  retiult  in  increatied  risk  to  the  wearer. 
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The  dust  respirator  is  to  protect  the  organs  against  sucli  nontoxic 

dusts  and  particles  as  soot,  ashes,  sawdust,  line  powders,  etc.,  as 

encountered  in  cleaning  operations,  scraping,  scaling,  bufling,  polish- 
ing, etc,  ^ 

The  use  of  a  sponge  as  the  filter  material  in  a  respirator  is  not  per- 
mitted, except  in  such  cases  where  it  is  used  in  ccMnbination  with 
felt,  medicated  paper,  and  cotton  filters,  where  it  is  desired  to 
saturate  the  sponge  with  a  deodorant  to  remove  obnoxious  odors  of 
a  nontoxic  nature. 

In  operations  requiring  eye  protection  with  the  respirator,  rubber 
goggles,  specitications  37-G-5  should  be  used. 

[Navy  D^rtment  Speclflcatloss  aiRl,  February  l,  1927] 

Hbbpibatobs,  Dust 

GENERAL  SPECIFICATIOIN S 

1.  General  Specifications  for  Inspection  of  Material,  issued  by  the  Navy 
Department,  in  effect  at  date  of  op^iing  «f  bids,  shaU  fom  part  of  these 
speciflcatiojas. 

2.  Be^i^tor  shall  be  of  a  type  that  wiU  protect  the  respiratory  organs  of 
the  wearer  ttom  nontoxic  dust  and  Ught  flying  particles.  (Apparatus  for  pro- 
tection of  the  respiratory  organs  from  toxic  gas  and  dust  is  covered  in  separate 
specifications.) 

UAtMSOAL  AK0  WOBKHANBHIP,  BTC. 

3.  (a)  Materials  used  in  tlie  manufacture  and  assembly  of  respirators  shall 
be  those  most  suitable  for  the  purpose.  The  materials  shall  be  such  that  the 
respirators  can  be  frequently  sterilized,  without  deterioration,  by  the  methods 
liereinafter  covered. 

(6)  The  metals  used  shall  be  corrosion  resisting.  Materials  shall  be  non- 
irritating  to  the  skin  when  subjected  to  perspiration. 

(c)  The  rubber  used  in  the  construction  of  the  resistors  shall  be  of  lasting 
quality,  vulcanized,  nonblooming,  and  free  from  lead  and  mineral  sniidiates. 

(d)  The  materials  used  shaU  be  sach  as  to  c^bine  meehanieal  strc^igth  and 
lightness  of  weight. 

(e)  Workmanship  shall  he  of  the  best  throughout.  All  metal  parts  shall 
have  a  smooth  finish,  without  sharp  edges  or  any  irregularities  which  might 
cut  or  scratch  the  user.  The  construction  shall  be  sufficiently  rugged  to  with- 
stand rough  handling  and  the  service  to  which  it  will  be  subjected. 

4*  See  paragraph  5* 

DSTAIL  BBQXTIRKMfiNTS 

5.  (a)  The  respirator  shall  consist  of  a  body  completely  covering  the  nostrils 
and  month  of  the  wearer  and  fitted  with  an  elastic,  adjustable  head  band  for 
retaining  the  resi^rator  comfortably  and  tightly  over  the  nose  and  mouth. 

(b)  Head  bands  may  be  either  cotton  elastic  webbing  having  a  mlnlniiiwi 
width  of  %  inch,  or  solid  rubber  type,  made  of  the  proper  grade  mbber,  having 
a  minimum  width  of  %  inch. 

(c)  The  body  shall  be  of  rubber  or  other  approved  material  and  shall  embody 
a  metal  dust  filter  compartment  and  a  disk  relief  valve.  The  filter  compartment 
and  cover  shall  be  such  as  to  hold  a  suitable  wire  mesh  and  filter  in  proper  place. 

(d)  The  filter  material  shall  be  felt,  cotton,  or  medicated  paper  of  proper 
thickness.  Filters  shall  be  held  securely  in  the  filter  compartment  and  be 
easily  removable  and  replaceable  without  damage  to  the  respirator.  The  filter 
material  shall  exclude  all  dust  and  permit  easy  breathing  by  the  wearer. 

(e)  The  r^ef  valve  BbaU  prevent  the  entrance  of  any  air  through  it  upon 
inhalation  by  the  wearer  and  shall  permit  the  free  egress  of  air  npon  exhalation. 

(f)  The  facial  contact  edge  of  the  respirator  body  shall  be  a  suitable  soft 
mbber  cushion  which  shall  form  a  dnst-tight  contact  with  ttie  face.  The 
leq^ator,  when  in  ^ce  <m  the  wearer,  shall  be  di»rt*tight  and  pmodt  the 
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use  of  the  various  types  of  goggles  without  impairing  the  effectiveaess  of  dither 
the  gc^sgles  or  the  respbrator. 

(g)  Respirators  may  be  sterilized  by  either  of  the  following  methods: 

(1)  Immersion  for  10  minutes  in  a  solution  of  formalin  made  by  placing  one 

part  of  40  per  cent  formaldehyde  solution  in  nine  parts  of  water. 

(2)  Subjection  to  sterilization  by  a  moist  atmosphere  of  antiseptic  gas, 
preferably  formaldehyde,  for  a  period  of  10  minutes. 


Dost  respirator,  front  assembly 


(h)  Respirators  incapable  of  withstanding  sterilization  by  either  of  the 
above-described  methods  without  deterioration  will  be  rejected. 

(<)  Respirators  shall  bear  a  permanrat  distinctive  marking  indicatii«  name 
of  manufacturer. 

unwoB  w  iKSPficnoN,  tssts,  etc. 

&  (a)  Inspection  of  resfrfrators  dtiall  be  made  at  the  navy  yard,  Brotridyn, 
N.  Y.  Visual  examination  and  physical  tests  shall  be  conducted  to  ascertain 
whether  the  respirators  comply,  in  all  respects,  with  the  specifications.  If 
necessary,  chemical  examination  of  respirator  materials  coming  in  contact 
with  the  skin  sliall  be  made  to  determine  whether  skin  irritants  are  present 


Dust  respirator,  back  assembly 

(b)  The  contractor  shall  furnish,  in  connection  wifli  the  matter  of  inspec- 
tion and  teste,  evidence  indicating  that  the  nmt^rials  of  which  the  respirators 
were  made  are  free  from  skin  irritants. 

PACKING  AND  MARKIJTO  OF  SHIPMENTS 

7.  (a)  Respirators  shall  be  packed  in  suitable  packing  cases  or  containers 
of  sufficiently  rugged  construction  to  insure  delivery  of  material  iu  undamaged 
condition. 

(b)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents,  name  of  contractor,  number  of  respirators  contained,  number  of  con- 
tract or  order,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 
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The  dust  respirator  is  to  iH-otect  the  or^rans  a<rainst  such  nontoxic 
du^s  and  particles  as  soot,  ashes,  sawdust,  line  powders,  etc.,  as 
encountered  in  cleaning  operations,  scraping,  scaling,  buffing,  polish- 
in<r.  etc.  ^ 

Tlie  use  of  a  sponge  as  the  filter  material  in  a  respirator  is  not  per- 
mitted, except  in  such  cases  where  it  is  used  in  combination  with 
felt,  medicated  paper,  and  cotton  filters,  wliere  it  is  desired  to 
saturate  the  sponge  with  a  deodorant  to  remove  obnoxious  odors  of 
a  nontoxic  nature. 

In  operations  requiring  eye  protection  with  the  respirator,  rubber 
goggles,  specifications  37-G-5  should  be  used. 

INavy  Department  Specifications  37R1,  February  1,  1927] 

RESFIBATOfiS,  DtrST 
GENERAL  SPECIFICAXXOiS  S 

1,  General  Specifications  for  Inspection  of  Material,  issued  by  the  Navy 
Department,  in  effect  at  date  of  caning  of  bids,  shaU  form  part  of  these 
specifications. 

2.  Ke«i>iratur  ^^hall  be  of  a  tyix^  that  will  iir(»tect  the  respiratory  organs  of 
tlie  wearer  from  nontoxic  dust  and  light  flying  particles.  (Apparatus  for  pro- 
tection of  the  re^ratory  organs  from  toxic  gas  and  dust  is  covered  in  separate 
specifications.) 

MATERIAL  AND  WORKMANSHIP,  ETC. 

8.  (a)  Materials  used  in  the  manufacture  and  assembly  of  respirators  shall 

be  those  most  suitable  for  the  purpose.  The  materials  shall  be  such  that  the 
respirators  can  be  frequently  sterilized,  without  deterioration,  by  the  methods 

hereinafter  covered. 

(h)  The  metals  used  shall  be  corrosion  resisting.  Materials  shall  be  non- 
irritating  to  the  skin  when  subjected  to  i>erspiration. 

(c)  The  rubber  used  in  the  construction  of  the  respirators  shall  be  of  lasting 
quality,  vulcanized,  nonblooming,  and  free  from  lead  and  mineral  sulphates. 

(d)  The  materials  used  shall  be  such  as  to  combine  mechanical  strength  and 
lightness  of  weight. 

(c)  Workmanship  shall  be  of  the  best  throughout.  All  metal  parts  shall 
have  a  smooth  finish,  without  sharp  edges  or  any  irregularities  which  might 
cut  or  scratch  the  user.  The  construction  shall  be  sufficiently  rugged  to  with- 
stand rough  handling  and  the  service  to  which  it  will  be  subjected. 

GENERAL  REQriREME.NTS 

4.  See  paragraph  5. 

nmAVU  BESQtTIBBMKNTS 

5.  (a)  The  respirator  shall  consist  of  a  body  completely  covering  the  nostrils 
and  mouth  of  the  wearer  and  fitted  with  an  elastic,  adjustable  head  band  for 
retaining  the  respirator  c(nnf<»rtably  and  tightly  over  the  nose  and  mouth. 

(6)  Head  bands  may  be  either  cotton  elastic  webbing  having  a  minimum 
Width  of  %  inch,  or  solid  rubber  type,  nmde  of  the  proper  grade  rubber,  having 
a  minimum  width  of  %  inch. 

(c)  The  body  shall  be  of  rubber  or  other  approved  material  and  shall  embody 
a  metal  dust  filter  comimrtment  and  a  disk  relief  valve.  The  filter  compartment 
and  cover  shall  be  such  as  to  hold  a  suitable  wire  mesh  and  filter  in  proper  place. 

(d)  The  filter  material  shall  be  felt,  cotton,  or  medicated  paper  of  proper 
thickness.  Filters  shall  be  held  securely  in  the  filter  compartment  and  be 
easily  removable  and  replaceable  without  damage  to  the  respirator.  The  filter 
material  shall  exclude  all  dust  and  permit  easy  breathing  by  the  wearer. 

ic)  The  relief  valve  shall  prevent  the  entrance  of  any  air  through  It  upon 
inhalation  hy  the  wearer  and  shall  permit  the  free  egress  of  air  upon  exhalation. 

(f)  Thi'  facial  contact  edge  of  the  respirator  body  shall  be  a  suitable  soft 
rubber  cushion  which  shall  form  a  dust-tight  contact  with  the  face.  The 
respirator,  when  in  place  on  the  wearer,  shall  be  dust-tight  and  permit  the 
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use  of  the  various  types  of  goggles  without  impairing  the  effectiveness  of  either 
the  goggles  or  the  respirator, 

(g)  Respirators  may  be  sterilized  by  either  of  the  following  methods: 

(1)  Immeri^on  for  10  minutes  in  a  solution  of  formalin  made  by  placing  one 
part  of  40  per  cent  formaldehyde  solution  in  nine  parts  of  water. 

(2)  Subjection  to  sterilization  by  a  moist  atmosphere  of  antiseptic  gas, 
preferably  formaldehyde,  for  a  period  of  10  minutes. 


i 

Dust  respirator,  front  asst^mbly 

(7i )  Respirators  incapable  of  withstanding  sterilization  by  eitlier  of  the 
above-described  methods  without  deterioration  will  be  rejected. 

(i)  Respirators  shall  bear  a  permanent  distinctive  markii^  indicatii]«  name 
of  manufacturer. 

METHOD  OF  IKSPfiCTtON,  1«BTS,  KTG* 

(J.  ((/)  Inspection  of  respirators  shall  be  made  at  the  navy  yard,  Brooklyn, 
N.  Y.  Visual  examination  and  physical  tests  shall  be  conducted  to  ascertain 
whether  the  re£q[»irators  comply,  in  all  rei^iects,  with  the  specifications.  If 
necessary,  chemical  examination  of  respirator  materials  coming  in  contact 
urtth  the  skin  shall  be  made  to  determine  whether  ^hin  irritants  are  present 


Dust  respirator,  buck  assembly 

(b)  The  contractor  shall  furnish,  in  connection  with  the  matter  of  inspec- 
tion and  tests,  evidence  indicating-  that  the  materials  of  which  the  respirators 
were  made  are  free  from  skin  irritants. 

PACiaNa  AND  MARKING  OF  SHIPMENTS 

7.  (a)  Respirators  shall  be  packed  in  suitable  packing  cases  or  containers 
of  sufflk!iently  rugged  construction  to  insure  delivery  of  material  in  undami^ped 

condition. 

(b)  Packing  cases  or  containers  shall  he  marked  on  the  outside  t<»  indicate 
contents,  name  of  contractor.  nund)er  of  rpsi)irators  c(»ntained.  nuniher  of  (Con- 
tract or  order,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 
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JNOXES  XO  SUPPLY  QFFIC£SS,  BIOOEftS,  MANUFACTU»SS»  AKD  0THBB8 

8.  (a)  The  general  function  of  these  respirators  shall  be  to  protect  the 
respiratory  organs  of  the  wearer  from  nontoxic  dust  and  light  flying  particles. 

(6)  In  order  to  comply  with  paragraph  6  (a),  all  material  furnished  under 
these  specifications  sbonld  be  delivered  to  the  navy  yard,  Brooklyn,  N.  Y. 

(c)  Copies  of  Navy  D^rtment  specifications  may  be  obtained  upon  applica- 
tioB  to  the  Bureau  of  SanpUes  and  Aeeomits,  Navy  Department^  Washington,  D.  0. 


Dust-resikirator  parte 


BB9KaUBNC£S 

C.  &  R.  L2/JJ-37K1  (S)  N/C,  Sept.  2  and  Oct.  27,  1926. 

Eng.  JJ-37R1  (9-4-Ds),  Sept.  9,  1926. 

Ord-  L2-l(342)  (Dm5-5),  Sept.  14,  laaa 

Y.  &  D.  JJ-37B1,  Sept.  16,  1926. 

Aero.  Aer-M-157-FAM  QB(22),  Sept  23,  1«26. 

Navy  Department  Specificatioiis  Board,  37B1,  Oct  26,  1926. 

&  &  A.  L2/J4^7K1. 
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Class  VII.— Helmets,  Sand-Blasting 

These  helmets,  of  the  external  air-supply  type,  are  primarily  for 
sand-blasting  operators  where  protection  is  desired  against  an  exces- 
sive amount  of  dust  and  small  flying  particles. 

Where  nec^sary,  an  air  separator  shall  be  used  on  the  line,  in 
order  to  insure  supplying  the  air  to  the  helmet  free  from  dirt,  oil, 
and  water.  This  separator  may  be  obtained  by  request  upon  the 
navy  yard.  New  York. 

[Navy  Department  Specifications  37115,  February  1,  1927] 
HiXMETS,  Sand-Blabtino 

1.  General  Specifications  for  Inspection  of  Material,  issued  by  the  Navy 
Department,  in  effect  at  date  of  opening  of  bids,  shall  form  part  <rf  these 
spedficatioDS. 

nrpH 

Z  Heltnets  shall  be  of  the  type  for  ose  with  external  air  supply. 

MATERIAL  AND  WORKMANSHIP,  ETC. 

3.  (a)  The  materiali^  used  in  the  manufacture  and  assembly  of  helmets  under 
these  sepoifications  sliall  bo  those  most  suitable  for  the  purix>se  and  such  that 
they  can  be  frequently  sterilized  without  deterioration  by  any  of  the  methods 
hereinafter  covered. 

(&)  Workmanship  shall  be  of  the  best  throughout.  All  parts  shall  be  finished 
smooth  and  without  sharp  edges  or  irregularities  that  might  cut  or  scratch  tlie 
wearer.  All  sewing  shall  be  done  with  a  heavy  linen  thread  and  with  a  lock 
stitch.  The  construction  shall  be  suffictently  rugged  to  withstand  roi^ 
handling  and  the  service  to  whicbit  wHI  be  subjected. 

(c)  Material  may  be  imdyed,  or  dyed  with  fast  ccdors,  and  shall  be  nonirri- 
tatW  to  the  skin^ 

QKififtAi:*  stsQmnatKNTB 

4.  See  paragraph  5.  - 

DKTAIL  mQITIBIEMENTS 

5.  (a)  The  helmet  shall  consist  of  a  shield  supported  by  the  head  of  the 
wearer,  coniplotely  protecting  the  head,  and  provided  with  a  skirt  to  protect  the 
neck  and  shoulders.  This  skirt  shall  be  tailored  to  the  shoulders  and  be  of 
suflScient  length  to  fit  under  the  clothes  of  the  wearer. 

(&)  The  helmet  shall  be  fitted  with  a  nonelastic  adjustable  head  harness  so 
that  it  will  be  retained  comfortably  and  flrqily  in  place  on  the  head. 

(c)  The  helmet  shaU  be  constructed  of  light  chrome  leather  or  approved 
closely  woven  canvas,  and  the  crown  shall  be  sufficiently  strong  or  rein- 
forced to  retain  its  original  shape. 

(d)  The  design  of  the  helmet  shall  be  such  that  it  shall  be  supported 
by  stays  or  other  effective  means  so  that  there  shall  be  ami^e  ^lace 
between  all  parts  of  the  helmet  and  the  head  of  the  wearer. 

(e)  The  top  of  the  helmet  shall  be  fitted  with  a  suitable  connection  to 
accommodate  and  hold  securely  by  wire  wrapping  or  hose  clamp  the  end 
of  a  compressed  air  hose.  Air  shall  enter  the  helmet  through  this  con- 
nection and  be  carried  by  suitable  tubing  inside  the  helmet  to  a  ^[lecially 
des?gned  window  frame  for  distribution  over  the  glass  as  specified  herein. 
A  -  belt  of  canvas,  not  less  than  1%  inches  wide,  of  strong  construction 
and  with  suitable  buckle,  shall  be  provided,  fitted  with  a  retainer  for  the 
air  hose,  to  relieve  the  helmet  of  the  weight  of  the  hose. 

(f)  In  the  front  of  the  helmet  shall  be  fitted  a  suitable  window  eonsi^^ting 
of  a  rigid  frame  built  to  accommodate  a  glass  window  2%  inches  high  by 
4%  inches  long,  actual  visual  area,  so  held  a;^  to  permit  the  use  of  a  copper 
protecting  gauge  outside  the  glass  if  desired.  The  glass  shall  be  so  set 
in  this  frame  as  to  be  easily  removable  for  replacement  and  shall  be  seated 
Inside  on  felt  or  other  suitable  material  to  prevent  the  entrance  of  dust 
around  the  lens.  The  upper  part  of  the  window  frame  sAaXI  be  des^ned 
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]\OT£S  TO  SUPPLY  OFFJGEBS,  BIDDEBS,  MANUFACTUBEBS,  AKD  OTHEBS 

8.  (a)  The  .ueiuM'al  tiinctloii  of  these  respirators  shall  he  to  protect  the 
respiratory  organs  of  the  wearer  from  nontoxic  dust  and  li^ht  flying  particles. 

(6)  In  order  to  comply  with  paragraph  6  (a),  all  material  furnished  under 
these  specifications  should  be  delivered  to  the  navy  yard,  Brooklyn,  X.  Y. 

(e)  Copies  of  Navy  Department  specifications  may  be  obtained  upon  applica- 
tion to  the  Bureau  of  Sui^les  and  Accounts,  Navy  Department,  Washington,  D.  C. 


Dust-res^rator  parts 


BEaPE3UBNGES 

i\  &  K.  L2/JJ-;^7in  (S)  N/C,  Sept.  2  and  Oct.  27,  1926. 

Eng.  JJ-87R1  (!^-l)s),  Sept.  9.  11»2(>. 

Ord.  L2-1(.S42)   (Dmo-oK  Sept.  14,  1926. 

Y.  &  D.  JJ-371il,  Sept.  10.  1920. 

Aero.  Aer-M-157-FAM  QB(22),  Sept.  23.  1926. 

Navy  Department  Specifications  Board,  37R1,  Oct,  28,  1926, 

S.  &  A.  L2/JJ-37R1. 


SAFETY  STANDARDS 


31 


Class  VII. — ^Helmets,  Sand-Blasting 

These  helmets,  of  tlie  external  air-supply  type,  ai'e  primarily  for 
sand-blasting  operators  where  ])rote('ti()n  is  desired  against  an  exces- 
sive amount  of  dust  and  small  flying  particles. 

Where  necessary,  an  air  separator  shall  be  used  on  the  \\ni\  in 
order  to  insure  supplying  the  air  to  the  hehnet  free  from  dirt,  oil, 
and  water.  This  separator  may  be  obtained  by  request  upon  the 
navy  yard.  New  York. 

[Navy  Department  Specilicatioiis  37115,  February  1,  1927] 
Helmets,  Sani>-Bla8ting 

OBNEKAL  SPfi3CmCATX0NS 

1.  General  Siiecilicutioiis  for  Inspection  of  Material,  issued  by  the  Navy 
Department,  in  effect  at  date  of  opening  of  bids,  shall  form  part  of  these 
specifications. 

TYPE 

2.  Helmets  shall  be  of  the  type  for  use  with  external  air  supply. 

MATERIAL  AND  WORKMANSHIP,  ETC. 

3.  (o)  The  materials  used  in  the  manufacture  and  assembly  of  helmets  under 
these  sepcifications  shall  l»o  those  most  suitahle  for  the  purpose  and  such  that 
they  can  be  frequently  sterilized  without  deteri(N:ati<m  by  any  of  the  methods 

hereinafter  covered. 

(&)  Workmanship  shall  he  of  the  hest  thronuhout.  All  parts  shall  Ik-  tinished 
sm<K)th  and  without  sharp  edi^es  or  irrejjuhirities  that  nii^ht  cut  or  scrateh  the 
wearer.  All  sewinir  shall  he  done  ^Aith  a  heavy  linen  thread  and  with  a  lock 
stitch.  The  construction  sliall  be  sufficiently  rugged  to  withstand  rough 
handling  and  the  service  to  which  it  will  be  subjected. 

(o)  Material  may  be  undyed,  or  dyed  with  fast  colors,  and  shall  be  nonirri- 
tating  to  the  skin. 

GENERAL  BEQUIBEMEXTS 

4.  See  para^^raph  5. 

DETAIL  REQUIREMENTS 

5.  (a)  The  helmet  shall  consist  of  a  shield  supported  by  the  head  of  the 
wearer,  completely  protectin^j  the  head,  and  provided  with  a  skirt  to  protect  the 
neck  and  shoulders.  This  skirt  shall  he  tailored  to  the  shoulders  and  be  of 
sufficient  len.uth  to  fit  under  the  clothes  of  the  wearer. 

(&)  The  helmet  shall  he  fitted  with  a  nonelastic  adjustable  head  harness  so 
that  it  will  he  retained  comf<»rtaMy  and  firmly  in  place  on  the  head. 

(c)  The  helmet  shall  he  constructed  of  light  chrome  leatlier  or  approved 
closely  woven  canvas,  and  the  crown  shall  be  sufficiently  strong  or  rein- 
forced to  retain  its  original  shape. 

(d)  The  design  of  the  helmet  shall  be  such  that  it  shall  be  supported 
by  stays  or  other  effective  means  so  that  there  shall  be  am{de  space 
between  all  i>arts  of  the  helmet  and  the  head  of  the  wearer. 

(c)  The  top  of  the  helmet  shall  he  fitted  with  a  suitahle  connection  to 
accommodate  and  hold  securely  hy  wire  wrappiujn  or  hose  clamp  the  end 
of  a  compressed  air  hose.  Air  shall  enter  the  helmet  tlironuh  this  con- 
nection and  he  carried  hy  suitahle  tnhinjj:  inside  the  hehnet  to  a  si)ecially 
des'gned  window  frame  for  distrihution  over  the  glass  as  si)ecified  herein. 
A  belt  of  canvas,  not  less  than  ly^  inches  wide,  of  strong  construction 
and  with  suitable  buckle,  shall  be  provided,  fitted  with  a  retainer  for  the 
air  hose,  to  relieve  the  helmet  of  the  weight  of  the  hose. 

if)  In  the  front  of  the  helmet  shall  be  fitted  a  suitahle  window  consisting 
of  a  riffid  frame  built  to  accommodate  a  jrlass  wind(n\  2%  inches  hi^h  by 
4%  inches  long,  actual  visual  area,  so  held  as  to  permit  the  use  of  a  copper 
protecting  jraujje  outside  the  jjlass  if  desiitMl.  The  .ulass  shall  he  S4»  set 
in  this  frame  as  to  he  easily  removahle  for  repla<*ement  and  shall  he  seated 
inside  on  felt  or  other  suita]>le  material  to  in-event  the  entrance  of  dust 
around  the  lens.    The  upper  part  of  the  window  frame  shall  be  designed 
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*f  arranged  to  pass  a  curtain  of  air  over  both 

inside  and  outside  surface  of  the  leus,  this  curtain  of  air  passing  at 
high  velocity  and  of  solflcient  Tolnme  to  prevent  settling  of  dust  outside  the 
lens  and  prevent  fogging  at  the  lens  inside.  The  volume  of  air  emitted 
over  the  inside  surface  shall  be  sufficient  to  supply  air  for  breathing  and 
shaU  exhaust  inside  the  hood.  The  air  on  the  inside  glass  surface  shaU 


* 


Sand-blast  helmet 

be  so  directed  that  it  does  not  blow  into  tiie  face  of  the  operator.  The 
air  shall  be  conducted  to  the  window  frame  from  the  connection  in  the 

top  of  the  hood  by  a  tube.  No  air  shall  enter  the  hood  except  through 
the  ducts  as  described  above.  The  exhaust  of  air  from  the  hood  shall 
be  only  by  natural  leakage  through  the  bottom  of  the  hood  over  the 
shoulders  of  the  operator.   The  window  frame  shall  be  ruggedly  constructed 
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of  heavy  sheet  metal  or  casting  of  brass  or  aluminum  alloy,  or  sudi 
other  material  as  is  iqpecifled.  The  window  frame  shall  be  so  secured 
as  to  prevent  entrance  of  dost,  and  in  such  a  manner  as  to  give  maxlmmn 
wear. 

(g)  A  suitable  draw  strap  shall  be  fitted  to  the  h^bmet  to  secure  same  to 

the  shoulders. 

(h)  All  parts  of  the  helmet,  except  the  seams  of  the  sliield,  shall  be 

securely  held  by  riveting. 

(i)  The  head  harness  shall  be  adjustable  to  permit  the  setting  of  the 
window  in  the  line  of  vision  of  the  wearer. 

U)  Helmet  shall  furnish  suitable  and  safe  respiratory  protection  against 
dust. 

(k)  Helmets  may  be  sterilised  by  either  of  the  following  methods: 

(1)  Immersion  for  10  minutes  in  a  solution  of  formalin  made  by  i^acing 
one  part  of  40  per  cent  formaldehyde  solution  in  nine  parts  of  water. 

(2)  Subjection  to  sterilization  by  a  moist  atmosphere  of  antis^etic  gas, 

preferably  formaldehyde,  for  a  period  of  10  minutes. 

(l)  Helmets  incapable  of  withstanding  sterilization  by  either  of  the  above- 
described  methods  without  deterioration  will  be  rejected. 

(wi)  The  size  of  air  hose  for  use  with  helmet  shall  be  inch  it  ^  inch 
inside  diameter,  %  inch  ±  ^  inch  outside  diameter,  and  when  supplied 
witti  helmets  it  shall  comply  with  issue  of  Navy  Department  spedflcations 
34H8  in  effect  at  date  of  opening  of  bids. 

in)  Lenses  for  helmets  shall  be  of  the  single  type  2.375  inches  ±  0.10  inch 
high  by  4.75  inches  ±  0.10  inch  long  and  0.10  inch  think.  Lenses  shall  be  made 
from  a  grade  of  glass  suitable  for  optical  use  and  optically  finished  as  to  sur- 
face. The  transmission  of  incident  light  shall  not  be  less  than  90  per  cent. 
The  surfaces  shall  be  free  of  focus  to  one-eighth  dioptro,  and  shall  be  effec- 
tively free  from  prism,  as  judged  by  image  displacement,  to  five  minutes  of  arc 
at  any  point  on  the  surface,  or  cumulative  over  the  surface.  Glass  shall 
be  free  from  visible  or  effective  striae,  wrinkles,  or  streaks  which  would 
impair  the  optical  qualities  of  the  window,  or  impair  its  appearance. 
Bubbles  and  pits  in  the  glass,  if  not  farther  than  %  indi  from  any  edge 
and  in  small  number,  are  permitted.  The  edges  of  the  lenses  ^uiU  be 
smoothly  and  uniformly  ground.   Lenses  shall  be  free  from  astigmatism. 

(o)  The  cover  screens  for  lenses  shall  consist  of  a  100  square  m^ti  copper 
gauze  of  approximately  0.004  inch  diameter  wire. 

ip)  Fastness  of  dyed  material  shall  be  such  that  after  boiling  in  clear 
water  for  five  minutes,  the  water  shall  remain  clear. 

(g)  Sand-blasting  helmets  shall  be  completely  dust-tight. 

MSTHOD  OF  INSPECTION,  TEST,  ETC. 

6.  (a)  The  inspection  of  helmets  shall  be  made  at  the  navy  yard,  Brooklyn, 
N.  T.  Visual  examination  and  such  physical,  chemical,  and  performance 
tests  sliall  be  made  as  the  inspector  may  deem  necessary  to  ascertain  wheUier 
the  helmets  are  satisfactory  and  comply  with  the  specifications. 

(b)  The  contractor  shall  furnish  evidence  indicating  that  the  material  is 
free  from  skin  irritants. 

(c)  All  lenses  shall  be  tested  for  visual  striae,  waves,  flaws,  or  any  defect 
which  would  impair  their  optical  quality,  for  focus,  prism,  and  astigmatism, 
and  quality  of  surface  regularity  as  indicated  by  clearness  of  image  viewed 
through  the  lens  with  a  20-power  telescope. 

PACKING  AND  MABKIKO  W  SHIPUKZtrTS 

7.  (a)  Helmets  and  lensra  shall  bear  some  permanent  distinctive  marking 
indicating  name  of  manufacturer. 

(h)  Lenses  not  installed  in  the  hdmet  sh^  be  individually  wrapped  in 

l^s  paper. 

(c)  Helmets  shall  be  packed  in  suitable  packing  cases  or  containers  of 
sufiiciently  rugged  construction  to  insure  the  delivery^  of  material  in  un- 
damaged condition. 

(d)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents,  name  of  contractor,  number  of  helmets  contained,  number  of  con- 
tract or  order  and  the  stock  number,  if  this  be  stated  in  the  contract  or  (Mrder. 
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as  an  an-  duet  and  shall  be  anauaed  to  pass  a  curtMin  of  aii-  over  botli 
the  inside  and  outside  surface  of  the  lens,  this  ciutaiii  of  air  i.assinij  at 
high  veloeitj'  and  of  sufficient  volume  to  prevent  settling  of  dust  outside  the 
lens  and  i.revent  fogging  of  the  lens  inside.  The  volume  of  air  emitted 
over  the  inside  surface  shall  be  sufficient  to  supply  air  for  breathing  and 
shall  exhaust  inside  the  hood.   The  air  on  the  inside  glass  surface  shall 


Sand-blast  helmet 

be  so  directed  that  it  does  not  blow  into  the  face  of  the  operator.  The 
air  shall  he  conducted  to  the  window  frame  from  the  connection  in  the 

top  of  the  liood  by  a  tube.  No  air  shall  enter  the  hood  except  through 
the  ducts  as  described  above.  The  exhaust  of  air  from  the  hood  shall 
l»e  only  hy  natural  leakage  throufrh  the  bottom  of  the  hood  over  the 
shoulders  of  the  opera  tor.   The  window  frame  shall  be  ruggedly  constructed 
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of  heavy  sheet  metal  or  casting  o£  brass  or  aluminum  alloy,  or  such 
other  material  as  is  specified.  The  window  frame  shall  be  so  secured 
as  to  prevent  entrance  of  dust,  and  in  such  a  manner  as  to  give  maximum 
wear. 

(g)  A  suitable  draw  strap  shall  be  fitted  to  the  helmet  to  secure  same  to 

the  .shoulders. 

(h)  All  parts  of  the  helmet,  except  the  seams  of  the  shield,  shall  be 

securely  held  hy  riveting. 

( /)  The  liead  harness  shall  be  adjustable  to  permit  the  setting  of  the 
window  in  the  line  of  vision  of  the  wearer. 

(j)  Helmet  shall  furnish  suitable  and  safe  respiratory  protection  against 
dust. 

(A;)  Helmets  may  be  sterilized  by  either  of  the  following  m^hods: 

(1)  Immersion  for  10  minutes  in  a  solution  of  formalin  made  by  {facing 
one  part  of  40  per  cent  formaldehyde  solution  in  nine  parts  of  water. 

(2)  JSubjection  to  sterilization  by  a  moist  atmosphere  of  antisepetic  gas, 
preferably  formaldehyde,  for  a  period  of  1(»  minutes. 

(/)  Helmets  incapable  of  withstanding  sterilization  by  either  of  the  above- 
des(  ril)ed  methods  without  deterioration  will  be  rejected. 

(iu)  The  size  of  air  hose  for  use  with  helmet  shall  be  {'^  inch  ±  ^  inch 
inside  diameter,  %  inch  ±  ih  inch  outside  diameter,  and  when  supplied 
with  helmets  it  shall  comply  with  issue  of  Navy  Department  specifications 
34H8  in  effect  at  date  of  opening  of  bids. 

(w)  Lenses  for  helmets  shall  be  of  the  single  type  2.375  inches  ±  0.10  inch 
high  by  4.75  inches  ±  0.10  inch  long  and  0.10  inch  think.  Lenses  shall  be  made 
from  a  grade  of  glass  suitable  for  optical  use  and  optically  finished  as  to  sur- 
face. The  transmission  of  incident  liglit  shall  not  be  less  than  IK)  i)er  cent. 
The  surfaces  shall  be  free  of  focus  to  one-eighth  dioptro,  and  shall  be  eflfec- 
tively  free  from  prism,  as  judged  by  image  displacement,  to  live  minutes  of  arc 
at  any  point  on  the  surface,  or  cumulative  over  the  surface.  Glass  shall 
l)e  free  from  visible  or  effective  striae,  wrinkles,  or  streaks  which  would 
impair  the  optical  qualities  of  the  window,  or  impair  its  appearance. 
Bubbles  and  pits  in  the  glass,  if  not  farther  than  %  inch  from  any  edge 
and  In  small  number,  are  permitted.  The  edges  of  the  lenses  shall  be 
smoothly  and  uniformly  ground.  Lenses  shall  be  free  from  astigmatism. 

(o)  The  cover  screens  for  lenses  shall  consist  of  a  100  square  medb  coj^ier 
gauze  of  approximately  0.004  inch  diameter  wire. 

(p)  Fastness  of  dyed  material  shall  be  such  that  after  boiling  iu  clear 
water  for  five  minutes,  the  water  shall  remain  clear. 

(q)  Sand-blasting  helmets  shall  be  completely  dust-tight. 

METHOD  OF  INSPECTION,  I£SX,  ETC. 

6.  («>  The  inspection  of  helmets  shall  be  made  at  the  navy  yard.  Brooklyn. 
N.  Y.  Visual  examination  and  such  physical,  chemical,  and  ])erformMnce 
tests  shall  be  made  as  the  inspector  may  deem  necessary  to  ascertain  whether 
the  helmets  are  satisfactory  and  comply  with  the  specifications. 

(h)  The  contractor  shall  furnish  evidence  indicating  that  the  nmterial  is 
free  from  skin  Irritants. 

(r)  All  lenses  shall  be  tested  for  visual  striae,  waves,  flaws,  or  any  defect 
which  would  impair  their  optical  quality,  for  focus,  prism,  and  astigmatism, 
and  quality  of  surface  regularity  as  indicated  by  clearness  of  image  viewed 
through  the  lens  with  a  20-power  telescope. 

PACKING  AND  MARKING  OF  SHIPMENTS 

7.  (a)  Helmets  and  lenses  shall  bear  some  permanent  distinctive  marking 
indicating  name  of  manufacturer. 

(h)  Lenses  not  installed  in  the  helmet  shall  be  individimlly  wrapped  in 

lens  pa]>er. 

(c)  Helmets  shall  be  packed  in  suitable  packing  cases  or  containers  of 
sufficiently  rugged  construction  to  insure  the  delivery,  of  material  in  un- 
damaged condition. 

(d)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents,  name  of  contractor,  number  of  helmets  contained,  number  of  con- 
tract or  order  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 


SAFET7  STANDARDS 


^'OTES  TO  SUPPLY  OFi-ICERS,  BIDDERS,  MANUFACTUWBS,  AND  OTHERS 

8.  (a)  The  genial  function  of  this  apparatus  shall  he  to  protect  the  head» 
neck,  sfaoolders,  and  respiratory  o]^;an$  of  ^^erators  performing  sand  blasting 

or  similar  operations* 

(6)  In  order  to  comply  with  paragraph  6(a)  all  material  furnished  under 
these  specifications  slioiilcl  be  delivered  to  navy  yard,  Brooklyn,  N.  Y. 

(c)  Copies  of  Navy  Department  specifications  may  be  obtained  upon  appli- 
cation to  the  Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington, 
D.  C. 

Class  yill. — Respirator,  Paint  Spray 

The  respirator  of  this  class  on  type  is  primarily  for  the  use  of 
painters  and  those  enga<:ed  in  paint  spraying.  The  chemical  absorb- 
ent and  filters,  with  which  the  respirator  is  equipped,  furnishes  pro- 
tection to  the  respiratory  organs  from  spray,  mist,  and  particles 
of  paint  and  pigments,  and  the  gases  and  fumes  of  paint  solvents. 

When  resistance  to  breathing  is  noticed,  the  filters  should  be 
changed  and  the  chemical  absorbent  changed  whenever  odors  or 
gases  are  detected  by  the  wearer.  Under  severe  working  conditions 
the  filters  should  be  changed  every  four  hours  and  the  chemical  ab- 
sorbent every  eight  hours. 

These  respirators  olFer  protection  from  toxic  gases  in  a  limited 
field.  Where  sulphur  dioxide,  acid  fumes,  and  such  gases  are  pres- 
ent and  not  in  excessive  amount,  this  respirator  may  be  used,  but  a 
layer  of  caustic  pumice  or  soda  lime  is  to  be  inserted  with  the  acti- 
vated charcoal  or  chemical  absorbent.  A  wire  gauze  and  filter 
should  be  inserted  between  these  two  layers.  Owing  to  the  small 
capacity  of  the  chemical  container,  the  respirators  should  be  fre- 
quently inspected  and  changed  when  required.  Appearance  of  fumes 
in  the  respirator  while  in  use  is  an  indication  of  a  saturated  filter. 

These  respirators  equipped  with  the  two  layers  of  chemicals  as 
described  above  can  be  used  when  severe  conditions  are  met  with  in 
the  galvanizing  plant,  where  acid  fum^  from  the  pickling  tanks 
and  zinc  oxide  and  fum^  are  present  because  of  the  molten  zmc  and 
use  of  the  sal  ammoniac  flux.  The  galvanizing  plant  should  be  well 
ventilated  and  respirators  of  this  type  supplied  to  the  workers  in 
this  department. 

(Navy  Department  SpeeUleations,  March  28,  1027] 
BKaPiRAiXMty  Paint  Spbayino 

GENERAL  &P£CIFICAXI0N8 

1.  General  Specifications  for  Inspection  of  Material,  issued  by  the  Navy  De- 
partment, in  effect  at  date  of  opmii«  of  bids,  i^ball  form  part  of  these 
spedficatioiis. 

TYPE 

2.  The  respirator  shall  be  of  a  type  equipped  with  a  filter  compartment 
containing  chemical  absorbent  and  filters  that  will  protect  the  respiratory 
organs  of  the  wearer  from  fumes,  gases,  liquids,  and  solids  encountered  in 
paint  spraying- 

MATERIAL   AND    WORKMANSHIP,  ETC. 

3.  (a)  Materials  used  in  the  manufacture  and  assembly  of  respirators  shall 
be  new,  unused,  of  enduring  quality,  and  those  most  suitable  for  the  purpose. 
Tlie  materials  shall  be  such  that  the  respirators  can  be  frequently  sterilized, 
without  deterioration,  by  the  methods  hereinafter  covered. 

(6)  The  metals  used  shall  be  corrosion  resisting.  Materials  shall  be  non- 
irritating  to  the  skin  when  subjected  to  perspiration. 


SAFETY  STANDARDS 
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(c)  The  rul»l>er  used  in  the  construction  of  the  respirators  shall  l)e  of  lasting 
quality,  vuk-auized.  nonblooming,  and  free  from  lead  and  niinerul  sulphates. 

(<Z)  The  materials  used  shall  be  such  us  to  combine  mechanical  strength 
and  lightness  of  weight. 

(e)  Workmanship  shall  be  of  tbe  best  tliroiighoiit  All  metal  parts  shall 
have  a  smooth  flnisOi,  without  sharp  edges  or  any  irr^ularities  w^cb  might 


Respirator  wttb  bailt-iii  compartment  for  halk  filling,  front  assraibly 


cut  or  scratch  the  user.  The  construction  sbaXL  be  sufficiently  rugged  to  with- 
stand roi^  handling  and  the  sendee  to  whidi  it  "wfU  be  subjected. 

GBNSRAIi  aKQtnSKMENTS 

4.  See  paragraph  5. 

DETAIL  BBQUIRKHSNTS 

5.  (a)  The  respirator  shall  consist  of  a  body  completely  covering  the  nostrils 
and  mouth  of  the  wearer  and  be  fitted  with  an  elastic,  adjustable  head  band  or 
bands  for  retaining  the  respirator  comfortably  and  tightly  over  the  nose  and 
mouth. 


Respirator  with  built-in  c<mipartment  for  bulk  fliUng,  back  assembly 

(&)  Head  bands  may  be  either  cotton  elastic  webbing  having  a  minimum 
width  of  %  inch,  or  solid  rubber  type,  made  (tf  the  proper  grade  rubber,  having 

a  minimum  width  of  %  inch. 

(c)  The  body  shall  be  of  rubber  or  other  approved  material  and  shall  embody 
a  metal  filter  compartment  and  a  disk  relief  valve  or  other  approved  type. 
The  filter  compartment  and  cover  shall  be  such  as  to  secure  in  proper  place 
sufficient  quantity  of  chemical  absorbent,  suitable  wire  mesh  and  filters. 
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A'OTES  TO  SUPPLY  OFFIC'EK.S,  lilDDEBS,  MANUFACTURERS,  AND  OTHERS 

8*  (a)  The  general  function  of  tbis  apparatus  shall  be  to  protect  the  head, 
neck,  shoulders,  and  respiratory  organs  of  operators  {lerforming  sand  blasting 
or  similar  operations. 

(6)  In  order  to  comply  with  parnjiraph  6(a)  all  material  furnished  under 
these  speeiticatioiis  sh(»ul(l  be  delivered  to  navy  yard.  Brooklyn.  X.  Y. 

(c)  Copies  of  Navy  Department  specifications  may  he  ohtaine<l  upon  appli- 
cation to  the  Jiureuu  of  Supplies  and  Accounts,  Navy  Department,  AVushiugtou, 
D.  C. 

Class  VIII. — Respirator,  Paint  Spray 

The  ivspirator  of  this  chiss  on  type  is  priiiuirily  for  the  use  of 
painters  and  those  en^ra^ed  in  paint  spi'aYin<r.  The  chemical  al)sorl)- 
ent  and  fihers,  with  which  the  respirator  is  equipped,  furnishes  pro- 
tection to  the  respiratory  organs  from  spray,  mist,  and  particles 
of  paint  and  pigments,  and  the  gases  and  fumes  of  paint  solvents. 

When  resistance  to  breathing  is  noticed,  the  filters  should  be 
changed  and  the  chemical  absorbent  changed  whenever  odors  or 
ffases  ai  e  detected  bv  the  w^earer.  Under  severe  working  conditions 
the  hlters  should  be  changed  every  four  hours  and  the  ciiemical  ab- 
sorbent every  eight  hours. 

These  respirators  offer  protection  from  toxic  gases  in  a  limited 
field.  Where  sulphur  dioxide,  acid  fumes,  and  such  gases  are  pres- 
ent and  not  in  excessive  amount,  this  respirator  may  be  used,  but  a 
layer  of  caustic  pumice  or  soda  lime  is  to  be  inserted  with  the  acti- 
vated charcoal  or  chemical  absorbent.  A  wire  ^auze  and  filter 
sliould  be  inserted  between  these  two  layers.  Owing  to  the  small 
capacity  of  the  chemical  container,  the  respirators  sliould  be  fre- 
(|uently  inspected  and  changed  Avhen  reijuired.  Ap})earance  of  fumes 
in  the  respirator  while  in  use  is  an  indication  of  a  saturated  filter. 

These  respirators  equipped  with  the  two  layers  of  chemicals  as 
described  above  can  be  used  when  severe  conditions  are  met  with  in 
the  galvanizing  plant,  where  acid  fumes  from  the  pickling  tanks 
and  zinc  oxide  and  fumes  are  present  because  of  the  molten  zinc  and 
use  of  the  sal  ammoniac  flux.  The  galvanizing  plant  should  be  Avell 
ventilated  and  respirators  of  this  type  supplied  to  the  workers  in 
this  department. 

[Navy  Department  Specifications,  March  28,  1927] 
KESPiRATOft,  Paint  Spratino 

GBNEOAL  SPECIBIC AXIOMS 

1.  General  Syecilieations  for  Iiispeetioii  of  Material,  issued  by  the  Navy  De- 
partment, in  effect  at  date  of  opening  of  bids,  shall  form  part  of  these 
speeijacations. 

TYPE 

2.  The  respirator  shaU  he  of  a  type  e<inipped  with  a  tilter  compartment 
(•(mtainini:  chemical  absorbent  and  tilters  that  will  protect  the  respiratory 
oriians  of  the  wearer  from  fumes,  gases,  liquids,  and  solids  encountered  in 
paint  spraying. 

MATERIAL  AND   WORKMANSHIP,  ETC. 

3.  (a)  Materials  used  in  the  manufacture  and  assembly  of  respirators  shall 

be  new,  unused,  of  enduring  quality,  and  those  most  suitable  for  the  purpose. 
The  materials  shall  be  such  that  the  respirators  can  be  frequently  sterilized, 
witliout  deterioration,  by  the  methods  hereinafter  covered. 

iJf)  The  metals  used  shall  he  c<»rr<»sion  resistin.u".  Materials  shall  be  non- 
irritating  to  the  skin  when  subjected  to  persi)iration. 


SAFETY  STANDARDS 
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(r)  The  rubber  used  in  the  construction  of  the  respirators  shall  \>v  of  lasting 
quality,  vulcanized,  nnnbloomin.u-,  and  free  Inmi  lead  and  mineral  sulpliates. 

(//)  The  maU'rials  used  shall  be  such  as  to  combine  mechanical  strength 
an<l  iightiiess  of  weight. 

(e)  Workmanship  shall  be  of  the  best  throughout.  All  metal  parts  shall 
have  a  smooth  finish,  without  sharp  edges  or  any  irregularities  which  ml^t 


Respirator  with  built-in  compartment  for  bulk  filling,  front  assembly 

cut  or  scratch  the  user.  The  construction  shall  be  sufficiently  rugged  to  with- 
stand roY^h  handling  and  the  service  to  whidi  it  will  be  subjected. 

GENERAL  REQUIREMENTS 

4.  See  paragraph  5. 

DETAIL  REQUIREHENT8 

5.  ('/)  The  respirat(tr  shall  consist  of  a  body  completely  coverlnu-  tlie  nostrils 
and  mouth  <>f  the  wearer  and  l>e  htted  with  an  elastic,  adjustable  head  band  or 
bands  for  retaining  the  respirator  comfortably  and  tightly  over  the  nose  and 
mouth. 


Respirator  with  built-in  compartment  for  bulk  filling,  back  assembly 

(&)  Head  bands  may  be  either  cotton  elastic  webbing  having  a  minimum 
width  of  %  inch,  or  solid  rubber  type,  made  of  the  proper  grade  rubber,  having 
a  minimum  width  of  %  inch. 

(c)  The  body  shall  be  of  rubber  or  other  approved  material  and  shall  embody 
a  metal  filter  comiiartment  and  a  disk  relief  valve  or  other  approved  type. 
The  filter  compartment  and  cover  shall  ]>e  such  as  to  secun^  in  proper  place 
sutiicieut  quantity  of  chemical  absorbent,  suitable  wire  mesh  and  filters. 
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SAFETY  STAXDAIIDS 


((/)  The  cliemieal  absorbent  shall  be  activated  charcoal,  possessing  the  neces- 
sary hardness  and  activity  for  successful  use  as  an  absorbent  of  leases,  and 
shall  be  nominally  6-14  mesh  and  have  the  following  distribution  of  sizes: 

Retained  on  6  mesh :  Not  more  than  4  per  cent  by  weight. 

Pas^Qg  6  mesh,  retataied  on  8  meA :  Nat  mxae  Umu  38  per  cent  by  w^^it 

Passiiig  8  meA^  retained  en  10  mesb:  Not  more  than  37  per  cent  by  welgbt. 

Passing  10  mesh,  retairod  on  14  mesh :  Not  more  than  14  per  cent  by  weight. 

Pasedng  14  mesh :  Not  more  than  7  p»  cmt  by  weight. 


Resiiirator  with  bnllt^n  compartmeat  for  bulk  filling,  parts 


(e)  The  filter  material  shall  be  felt,  cotton,  or  medicated  paper  of  proper 
thickness.  Filters  and  absorbent  material  shall  be  securely  retained  in  the 
filter  compartment  and  be  easily  removable  and  replaceable  without  dama,tre  to 
the  respirator.  The  filter  nmterial  and  chemical  absorbent  shall  exclude  all 
mist,  spray,  fumes  and  gases  from  paint,  and  its  solvents,  such  as  benzol, 
turpentine,  anyl  acetate,  oils,  etc.,  and  permit  easy  breathing  by  the  wearer. 

if)  The  relief  valve  shall  be  snch  as  to  permit  the  free  egress  of  air  upon 
exhalation  and  to  prevent  the  entrance  of  any  air  upon  inhalation.  There 
shall  be  no  exhalation  throui^  the  Alter  compartment. 


SAFETY  STANDABDS 
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(</)  The  facial  contact  edge  of  the  respirator  body  shall  be  a  suitable  soft  or 
sponge  rubber  cushion,  which  shall  form  a  gas-tight  contact  with  the  face. 
The  respirator,  when  in  place  on  the  wearer,  shall  not  interfere  with  vision  or 
lessen  the  effectiveness  of  goggles  when  worn  wltt  respintor. 

(h)  Respirators  may  be  sterilized  by  either  of  the  fcrtlowing  methods: 
(1)  Immersion  for  10  minutes  in  a  solution  of  formalin  made,  by  placing 
one  part  of  ^  per  cent  formald^yde  solution  in  ntoe  parte  of  water. 


Respirator  with  renewabie  cartridge,  front  assembly 

(2)  Subjection  to  sterilization  by  a  moist  atmo^ere  of  antisepde  gas,  pref- 
erably fomudd^yde,  for  a  period  of  10  minutes. 

(i)  Respirators  incapable  of  withstanding  sterilization  by  either  of  the  above- 
described  methods  without  deterioration  will  be  rejected. 

(;)  Respirators  shall  be  supplied  with  the  filter  compartment,  titted  with  suit- 
able filters  and  suflicieut  chemical  absorbent,  or  without  these  items,  as  is 
specified. 

(fc)  Respirators  shall  bear  a  i>ermauent  distinctive  marking  indicating  the 
name  of  tlie  manufacturer. 


Respirator  with  renewable  cartri^^  hack  assmbly 


METHOD  OF  INSPKCXION,  T£STS,  ETC. 

6.  (a)  Inspection  of  respirators  shall  be  made  at  the  navy  yard,  Brooklyn, 
N.  Y.  Visual  examinati(m  and  physical  tests  shall  be  conducted  to  ascertain 
whether  the  respirators  comply,  in  all  respectis,  with  the  specifications.  If 
necessary,  chemical  examination  of  resplratOT  materials  c<Mning  in  contact  with 
the  skin  shall  be  nrnde  to  determine  whether  skin  irritants  are  present 

(ft)  The  contractor  shall  famish,  in  connecti<m  with  the  matter  of  inspection 
and  t^s,  evidence  indicating  that  the  materials  of  whicli  the  res^rators  were 
made  are  free  f nmi  skin  irritants. 


36 


SAFETY  STANDARDS 


( '/ )  Tlu»  cheniical  absorhent  sliall  ho  a<*tivate(l  cliarcoal.  jxtssossinu  the  neces- 
sary harchiess  niul  activity  f<»r  suc<*essful  use  as  an  ahsorhent  of  lijises.  and 
shall  he  nominally  (i-14  mesh  and  have  the  following-  distrihution  of  sizes: 

Retained  on  G  niesh  :  Not  more  than  4  iier  cent  by  weight. 

Passing  6  mesh,  retained  on  8  mesh:  Not  more  than  38  per  cent  by  weight. 

Passing  8  mesh,  retained  on  10  mesh :  Not  more  than  37  per  cent  by  weight. 

Passing  10  mesh,  retained  on  14  mesh :  Not  more  than  14  per  cent  by  weight. 

Passing  14  mesh :  Not  more  than  7  per  cent  by  weight. 


Respirator  with  built-in  compartment  for  bulk  filling,  parts 

(<  }  The  filter  material  shall  be  felt,  c(»tton.  or  nieilicated  i»ai»er  of  proper 
thickiu^ss.  Filters  and  absorbent  material  sliali  be  securely  retained  in  the 
filter  (•(impartment  and  ])v  easily  removable  and  replaceable  without  dama.ue  to 
the  respirator.  The  Jilter  material  and  chemical  al>sorbent  shall  exclude  all 
niist.  spray,  fumes  and  j;ases  from  paint,  and  its  solvents,  such  as  benzol, 
turi»entine,  anyl  acetate,  oils,  etc.,  and  i)ermit  easy  breathing  by  the  wearer. 

if)  The  relief  valve  shall  be  snch  as  to  permit  the  free  egress  of  air  upon 
exhalation  and  to  prevent  the  entrance  of  any  air  upon  inhalation.  There 
shall  be  no  exhalation  through  the  filter  comimrtment. 


SAFETY  STANDARDS 
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{(/)  The  facial  contact  ed^e  of  the  respirator  body  shall  be  a  suitable  s<»ft  or 
spon^(^  rubber  cushion,  which  shall  f<ain  a  jras-ti^ht  c<»ntact  witli  the^  face. 
The  respiiator.  when  in  place  on  the  wearer,  shall  n<jt  inti  rt'ere  with  vision  or 
lessen  the  effectiveness  of  j^oj^gles  wlien  worn  with  respirator. 

(/*)  Respirators  may  be  sterillssed  by  either  of  the  following  methods: 
(1)  Immersion  for  10  minutes  in  a  solution  of  formalin  made  by  i^acing 
one  part  of  40  i^r  cent  formaldehyde  solution  in  nine  parts  of  water. 


Respirator  with  i-^iewable  cartridge,  front  assembly 

(2)  Subjection  to  sterilization  by  a  moist  atmosphere  of  antiseptic  gas,  pref- 
erably formaldehyde,  for  a  period  of  10  niimites. 

(i)  Respirators  incapable  of  withstandinji:  sterilization  by  either  of  the  above- 
described  methods  witlumt  d(^terioration  will  be  rejected. 

ij)  Respirators  shall  be  supi>lied  with  the  lilter  compartment.  titte<l  with  suit- 
able tilters  and  «utUcieut  chemical  absorbent,  or  vvitliout  tliese  items,  as  is 
specitied. 

(/;)  liespirators  shall  bear  a  permanent  distinctive  marking  indicating  the 
name  of  the  manufacturer. 


0 


Respirator  with  renewable  cartridge,  back  assembly 

METHOD  OF  INSPECTION,  TESTS,  ETC. 

G.  {(I)  Inspection  of  respirators  shall  be  made  at  the  navy  yard.  I^rooklyn, 
N.  Y.  Visual  examinati(>n  and  physical  tests  shall  be  c(»nducted  to  aseertaiu 
whether  the  respirators  c(»mply.  in  all  respects,  with  the  six^cifications.  If 
necessary,  chendcal  exanunation  of  respirator  materials  coming  in  contact  with 
the  skin' shall  be  made  to  determine  whether  skin  irritants  are  present, 

(6)  The  contractor  shall  fnrnish,  in  connection  with  the  matter  of  inspection 
and  tests,  evidence  indicating  that  the  materials  of  whirfi  the  resi^rators  were 
made  are  free  from  skin  irritants. 
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SAFETY  STANDARDS 


PACKING  ANP  MAKKING  OF  SHIPMENTS 

7.  (a)  Respirators  slmUbepacked  in  suitable  packing  cases  or  containers  o 
dently  rugged  construction  to  ins^ure  delivery  of  material  in  undamaged  condition. 

(6)  Packing  cases  or  containers  shall  be  marked  on  the  outside  to  indicate 
contents,  name  of  contractor,  number  of  respirators  contained,  number  of  con- 
tract or  order,  and  the  stock  number,  if  this  be  stated  in  the  contract  or  order. 


Respirator  with  renewable  cartridge,  parts 


NOTES  TO  &UWLY  OSnCfiSS,  BnM»IS,  HANITFACTCBraS,  ANO  OTHERS 

8.  (a)  The  general  function  of  these  respirators  shall  be  to  protect  the  respir- 
atory organs  of  the  wearer  from  spray,  mist,  fumes,  and  gases  from  paint  and 
paint  solvents. 

(b)  Bequisitions  should  specify  whether  filter  compartment  of  respirators 
shall  be  fitted  with  filters  and  eh^ical  absorbent.    (See  paragraph  5  (/).) 


SAFETY  STANDARDS 
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(c)  In  order  to  comply  with  para^iraph  0  (a),  all  material  furnished  under 
these  specifications  should  be  delivered  to  the  navy  yard,  Brooklyn,  N.  Y. 

{d)  Copies  of  Navy  Department  specifications  may  be  obtained  upon  applica- 
tion to  the  Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washing- 
ton, D.  C. 

C3u8  IX« — Protectors  for  Respiratory  Organs  of  Welders  and  Cutters  in  Ship 

Breaking  and  Presence  of  Lead  Fume 

Prevention  of  the  inhalation  of  the  poisonous  lead  fume,  which 
is  liberated  at  the  high  temperature  of  the  weldinjr  and  cuttin<? 
flame  as  it  comes  in  contact  with  lead-painted  surfaces  or  with  red 
lead,  requires  protectors  with  an  external  air  supply.  The  nature 
of  this  fume  is  such  that  it  can  be  completely  held  back  <Mily  by  a 
layer  of  cotton  wool  6  inches  thick  Therefore,  respirators  and  such 
means  as  to  filter  the  fume  can  not  be  used. 

One  type  of  protector  that  may  be  used  is  the  sandblaster's 
helmet,  equipped  with  suitable  cover  and  filter  lenses  in  a  hinged 
frame,  in  addition  to  the  clear  lens  or  window  of  the  helmet.  The 
cover  and  filter  lenses,  in  hinged  frame,  can  be  quickly  removed 
to  permit  a  clear  vision  without  rc»noval  of  the  helmet  and  no 
danger  of  inhaling  the  fume. 

Another  type  of  protector  is  a  hood  made  of  closely  woven  canvas, 
completely  covering  the  head  and  shoulders.  This  hood  is  equipped 
with  a  metal  frame,  for  the  necessary  cover  and  filter  lenses,  and 
suitable  head  harness.  The  lens  frame  is  designed  to  be  attached  to 
the  air  line  and  supply  air  inside  the  hood  and  also  ])ermit  a  current 
of  air  on  the  outside  to  be  directed  at  the  work,  and  keep  the  fume 
away  from  the  welder. 

In  both  of  the  above  types  of  protectors,  care  should  be  taken 
that  the  supply  of  air  and  the  pressure  is  such  that  no  air  will  enter 
through  the  bottom  of  the  helmet  or  hood. 

Another  means  of  protection  against  lead  fume  is  the  hose  mask 
later  described,  used  with  a  welder*s  helmet  or  shield,  or  with  the 
eyepieces  provided  with  suitable  clips  to  hold  filter  and  cover 
lenses. 

The  sandblaster's  helmet  and  the  hose  mask  are  standard  equip- 
ment and  can  be  obtained  through  the  navy  yard,  New  York.  A 
canvas  hood,  of  the  type  described,  was  designed  and  made  at  the 

Boston  yard  and  has  been  used  successfully.  In  the  case  of  a  yard 
manufacturing  a  hood  or  protector  for  this  purpose,  it  must  be 
submitted  to  the  department  for  approval  before  being  used. 

Class  — Hose  Masks 

The  hose  mask  is  for  the  protection  of  the  respiratory  organs 
against  toxic  gases,  dusts,  and  fumes,  and  also  for  use  in  close  and 
confined  apartments  where  there  is  a  deficiency  of  oxygen. 

Each  face  mask  is  equipped  with  50  feet  of  nose ;  50  feet  being  the 
limit  of  free-air  supply  for  hose  %.-incli  inside  diameter. 

The  mask  can  be  equipped  with  a  special  ammonia  cannister  for 
use  in  the  repair  and  overhaul  of  ice  machines,  where  there  is  a 
hazard  from  ammonia  fumes.  These  cannisters  may  be  obtained 
through  the  navy  yard,  New  York. 

The  mask  may  be  attached  to  thq  air  line,  but  in  such  cases  if 
necessary,  an  air  separator  should  be  used  to  separate  dirt,  oil,  and 
free  water  from  the  air  supplied  from  the  compressed-air  system. 
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PACKING  AND  MAUlvlNG  OF  SliiPMENXS 

7.  («)  Respirators  shall  bo  packed  in  suitable  paelcing  cases  or  containers  of  suffi- 
ciently niu-.ir<Hl  construction  to  ini«iure  delivery  of  iiuiterinl  in  undamaged  condition. 

(/>)  I'juking  cases  or  contniners  shall  be  marked  on  tlie  outside  to  indicate 
contents,  nnnie  of  eontr;u  t<n'.  number  of  respirators  contained,  inimber  of  con- 
tract or  order,  and  tbe  stock  number,  if  tliis  be  stated  in  the  contract  or  order. 


Respirator  with  renewable  cartridge,  parts 
NOTES  TO  SUPPLY  OFFXCEKS,  BlUUEKS,  MANUFACTLKEliS,  AM)  OTUEKS 

8.  (a)  The  general  function  of  these  respirators  shall  be  to  protect  the  respir- 
atory oi^ans  of  the  wearer  from  spray,  mist,  fnmes^  and  gases  from  paint  and 
paint  solvents, 

ih)  Keqiiisitions  slnmld  sjieeify  whetber  filter  compartment  of  respirators 
sliall  be  fitted  with  filters  and  chemical  absorbent.    (See  paragraph  5  0').) 
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(c)  In  order  to  ciimply  with  paragraph  (»  {(t).  ail  material  furnished  under 
these  speeitieations  should  be  delivered  to  the  navy  yard.  Brooklyn,  N.  Y. 

{d)  C(»i)ies  of  Nuvy  Department  specitieatiuns  may  be  obtained  upon  applica- 
tion to  the  Bureau  of  Supjdies  and  Accounts,  Navy  Department,  Washing- 
ton, D.  C. 

Class  IX. — ^Protectors  for  Respiratory  Organs  of  Welders  and  Cutters  in  Ship 

Breaking  and  Presence  of  Lead  Fume 

Prevention  of  the  inhalation  of  the  poisonous  lead  fume,  which 
is  liberated  at  the  hi^h  temperature  of  the  weldin<r  and  cuttin^r 
flame  as  it  comes  in  contact  with  lead-painted  surfaces  or  with  red 
lead,  requires  protectors  with  an  external  air  supply.  The  nature 
of  this  fume  is  such  that  it  can  be  completely  held  back  only  by  a 
layer  of  cotton  wool  6  inches  thick.  Therefore,  respirators  and  such 
means  as  to  filter  the  fume  can  not  be  used. 

One  type  of  protector  that  may  be  used  is  the  sandblaster's 
helmet,  equipped  Avith  suitable  cover  and  filter  lenses  in  a  hintred 
frame,  in  addition  to  the  clear  lens  or  window  of  the  helmet.  The 
cover  and  filter  lenses,  in  hin<ied  frame,  can  be  quickly  removed 
to  permit  a  clear  vision  without  removal  of  the  helmet  and  no 
danger  of  inhaling  the  fume. 

Another  type  of  protector  is  a  hood  made  of  closely  woven  canvas, 
completely  covering  the  head  and  shoulders.  This  hood  is  equipped 
with  a  metal  frame,  for  the  necessary  cover  and  filter  lenses,  and 
suitable  head  harness.  The  lens  frame  is  designed  to  be  attached  to 
the  air  line  and  supply  air  inside  the  hood  and  also  j^ermit  a  current 
of  air  on  the  outside  to  be  directed  at  the  work,  and  keep  the  fume 
away  from  the  welder. 

In  both  of  the  above  ty]3es  of  protectors,  care  should  be  taken 
that  the  supply  of  air  and  the  pressure  is  such  that  no  air  will  enter 
through  the  bottom  of  the  helmet  or  hood. 

Another  means  of  protection  against  lead  fume  is  the  hose  mask 
later  describ;'(L  used  with  a  welder's  helmet  or  shield,  or  with  the 
eyepieces  provided  Avith  suitable  clips  to  hold  filter  and  cover 
lenses. 

The  sandblaster's  helmet  and  the  hose  mask  are  stantlard  equip- 
ment and  can  be  obtained  through  the  navy  yard,  New  York.  A 
canvas  hood,  of  the  type  described,  was  designed  and  made  at  the 
Boston  yard  and  has  been  used  successfully.  In  the  case  of  a  yard 
manufacturing  a  hood  or  protector  for  this  purpose,  it  must  be 
submitted  to  the  department  for  approval  before  being  used. 

Class  X« — Hose  Madcs 

The  hose  mask  is  for  the  ]^r()tection  of  the  respiratory  or<fans 
against  toxic  gases,  dusts,  and  fumes,  and  also  for  use  in  close  and 
confined  apartments  where  there  is  a  deficiency  of  oxygen. 

Each  face  mask  is  equipped  with  50  feet  of  hose ;  50  feet  being  the 
limit  of  free-air  supply  for  hose  %-inch  inside  diameter. 

The  mask  can  be  e<iuipped  with  a  special  ammonia  cannister  for 
use  in  tlie  re])air  and  overhaul  of  ice  machines,  wliere  there  is  a 
hazard  from  annu(mia  fumes.  These  cannisters  may  be  obtained 
through  the  navy  yard,  Xew  York. 

The  mask  may  be  attached  to  thq  air  line,  but  in  such  cases  if 
necessary,  an  air  separator  should  be  used  to  separate  dirt,  oil,  and 
free  water  from  the  air  supplied  from  the  compressed-air  system. 
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This  mask  is  similar  to  the  Army  jras  mask.  As  the  specifications 
are  rather  long,  in  order  to  cover  in  detail  every  part  and  all  mate- 
rials of  construction,  they  are  not  given  as  part  of  this  code,  and  the 
i*eader  is  referred  to  the  Navy  specifications  for  hose  masks  for 
navy-yard  use. 

Section  III,— DISCUSSION 

The  material  laboratory  of  the  navy  yard,  New  York,  is  the 
inspection  and  testing  center  for  the  Navy  for  all  safety  apparatus 
for  head,  eyes,  and  respiratory  organs  protection.    The  latest  and 

special  equipment  for  this  puri)ose  has  been  installed  there.  As  the 
purehasin<r  yard  and  distributing:  point  for  material  of  this  nature, 
a  sufficient  stock  is  carried  at  the  naw  vard.  New  York,  in  order 
to  supply  standard  safety  apparatus  without  delay  to  all  naval 
industrial  activities* 

Optical  qualities  of  lenses. 

The  optical  qualities  of  all  lenses  are  carefully  tested  in  order  that 
they  will  not  impair  or  injure  the  vision  in  any  way.  While  afford- 
ing protection  from  the  industrial  hazard,  the  lenses  of  goggles, 
helmets,  and  shields  must  also  protect  the  wearer  against  eye  strain 
and  therefore  the  lenses  should  be  optically  neutral.  The  lens^ 
should  act  as  though  they  were  nonexistent,  except  as  a  protective 
medium  against  chips,  dust,  liquids,  and  dangerous  radiations. 

One  method  of  test  used  by  the  Navy  for  inspecting  the  optical 
qualities  of  lenses,  illustrates  the  quality  of  a  lens  being  optically. 
A  low-powered  telescope  is  mounted  and  focused  on  a  brightly 
illuminated  target.  When  a  lens  that  is  optically  neutral  is  placed 
in  front  of  the  objective  of  the  telescope,  there  is  no  change  m  the 
clear-cut  image  of  the  target  as  viewed  through  the  telescojMB. 

The  refusal  of  many  workmen  in  eye-hazardous  occupations  to 
wear  goggles  for  any  length  of  time  and  complaining  that  the  goggles 
"  draw  the  eyes may  have  had  some  foundation  in  the  past  and  was 
not  all  due  to  the  imagination.  All  the  lenses  of  safety  apparatus 
that  comply  with  Navy  specifications  and  are  issued  to  the  Navv 
workmen  are  free  from  optical  defects  that  will  "draw  the  eyes" 
or  cause  eye  strain.  The  colored  filter  lenses  for  the  welders'  goggles 
are  carefully  matched  and  supplied  in  jmirs,  in  order  that  there  will 
be  no  eye  discomfort  due  to  a  variance  in  shades  between  the  two 
lenses. 

The  physical  test  of  lenses  for  resistance  to  mechanical  shock 
and  impact  is  accomplished  by  means  of  the  ''ball  test,''  which  is 
fully  described  in  the  specification  for  chippers  goggles.  Lenses 
that  shatter  and  explode  upon  breakage  are  not  accepted  by  the 
Navy. 

Intense  visible  light  and  harmful  radiant  energy. 

Filter  lenses,  for  the  protection  of  the  eves  against  intense  visible 
light  and  harmful  radiant  energy,  must  be  selected  with  care  and  by 
persons  qualified  to  do  so.  Judgment  by  shade  and  density  is  no 
basis  for  selecting  different  makes  or  typ^s  of  lenses. 

In  filter  lenses,  we  are  dealing  with  light  and  heat.  Some  knowl- 
edge of  the  theory  of  light  and  heat  is  necessary  in  order  to  appre- 
ciate the  functions  a  good  filter  lens  must  perform. 
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Light  is  radiant  energy  propagated  in  the  form  of  waves  in  the 
ether,  and  heat  likewise  is  a  manifestation  of  energy  in  radiant 
form.  The  visible  spectrum  which  consists  of  the  colored  band  of 
violet,  blue,  yellow,  green,  orange,  and  red  which  is  formed  when 
white  or  ordinary  light  is  passed  through  a  glass  prism,  does  not  tell 
the  whole  story.  ^Hiite  light  is  a  blend  of  the  above  visible  wave 
lengths  or  colors,  the  violet  being  the  shortest  and  increasing  in 
length  to  the  red,  which  is  the  longest  wave  length.  Tliese  rays  or 
wave  lengths  merge  one  into  the  other  without  any  definite  boundary 
lines.  This  is  the  visible  part  of  the  spectrum  or  the  wave  lengths 
to  which  the  eye  is  susceptible.  We  now  come  to  the  invisible  sides 
of  the  spectrum.  On  the  violet  side  we  have  still  shorter  wave 
lengths  known  as  the  lUtra-violet  rays  and  on  the  red  side  still 
longer  wave  lengths  known  as  the  infra-red  rays,  both  of  which 
are  invisible  but  exert  pathologic  effects.  In  protecting  the  eyes 
we  now  have  to  consider:  Invisible  ultra-violet  rays,  visible  light 
rays,  and  invisible  infra-red  rays. 

The  pathologic  effect  of  ultra-violet  radiant  energy  upon  the 
animal  tissue  has  long  been  known.  Even  slight  exposm-e  of  the 
eyes  to  a  source  rich  in  ultra-violet  vibrations,  such  as  the  carbon 
and  metal  arcs,  may  seriously  injure  the  eyes,  and  cause  temporary 
or  even  permanent  blindness.  When  the  intensity  is  high,  the  drin 
as  well  as  the  eye  is  affected  by  ultra-violet  radiant  energy.  In  arc 
welding  protection  to  the  skin  as  well  as  the  eyes  is  necessary,  and 
this  is  accomplished  by  using  a  helmet  or  hand  shield. 

The  invisible  infra-red  rays  are  primarily  heat  rays.  Their  action 
is  to  dry  out  or  burn  the  eyes  through  the  absorption  of  an  excessive 
amount  of  heat  energy  by  the  tissues  and  humors  of  the  eye.  Cata- 
racts are  believed  to  be  caused  by  these  rays.  Glass  blowers  whose 
eyes  are  subjected  to  intense  heat  often  suffer  from  cataracts. 

Excessive  brightness  must  also  be  avoided  and  guarded  against. 
The  visible  light  must  be  moderated  in  intensity  so  as  not  to  injure 
or  tire  the  eves. 

Most  sources  of  light  emit  mixed  radiations,  and  light  waves 
varying  in  length  are  present.  Some  sources  are  richer  in  certain 
wave  lengths  than  others,  as  for  example  the  electric  arc  being  ridh 
in  ultra-violet  and  the  molten  mass  of  glass  with  which  the  glass 
blower  works  being  rich  in  infra-red. 

When  light  of  different  wave  lengths  is  mixed  together  the  eye 
gums  up  the  effect  of  the  visible  portion.  Measurements  of  the  inten- 
sity of  the  visible  are  made  by  means  of  the  photometer,  in  which 
this  intensity  is  compared  by  the  eye  with  the  intensity  of  tlie  light 
from  a  standard  source. 

For  the  portion  of  the  radiant  enwgy  which  is  not  visible,  as  the 
ultra-*violet  and  infra-red,  other  means  must  be  used.  Since  when 
light  is  absoi-bed  its  energy  may  be  entirely  converted  into  heat, 
one  of  the  most  simple  methods  of  measuring  radiant  energy,  whether 
visible  or  not  visible,  is  by  means  of  a  thermopile.  By  use  of  the 
thermopile  the  absorbed  light  produces  heat  and  this  heat  in  turn 
produces  a  measurable  electric  current.  The  thermopile  can  l)e 
used  to  measure  the  total  energy^  or  if  the  radiation  is  analyzed  in 
a  spectrum,  the  energy  of  each  particular  wave  length  <^  be 
measured  independently. 
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A  filter  lens  is  something  more  than  just  a  piece  of  colored  glass. 

In  the  Navy  specifications  the  shades  or  densities  have  been  stand- 
ardized, the  dangerous  ultra-violet  and  infra-red  rays  exchided  to 
within  safe  limits,  and  the  useful  colors  or  visible  portion  of  the 
spectrum,  so  modified  as  to  give  a  clear  vision.  A  uniform  product 
of  proven  safety  value  is  now  available  for  Navy  use,  and  not  a 
variety  of  colored  glass,  which  is  often  the  case  if  care  is  not 
taken  in  the  selection  and  testing  of  filter  lenses. 

Recognizing  the  functions  and  properties  of  a  good  filter  lens, 
care  should  be  exercised  in  protecting  this  expensive  type  of  lens 
from  molten  metal  spatter.  A  cover  lens,  a  piece  of  clear  glass 
free  from  optical  imperfections,  should  be  used.  These  cover  glasses 
or  lenses  should  be  frequently  changed,  as  they  gradually  get  covered 
with  molten  metal  spatter.  If  these  lenses  are  not  changed  when 
in  this  state,  they  impair  the  vision  and  cause  eye  strain.  A  filter 
lens  should  never  be  used  without  the  protection  of  a  cover  lens. 

Cobalt  glass,  not  effective  against  ultra-violet. 

The  blue  cobalt  glass  commonly  used  by  furnace  men  and  steel 
workers  does  not  provide  protection  against  the  ultra-violet  radiant 
energy.  Its  use  should  be  gradually  eliminated  as  the  workmen 
become  experienced  in  judging  temperatures,  heats,  and  flame  char- 
acteristics with  the  standard  Navy  lenses. 

Toxic  gases. 

For  the  protection  of  the  respiratory  organs,  good  ventilation 
should  be  maintained  for  all  working  conditions. 

The  generation  of  the  invisible,  odorless,  and  extremely  poisonous 

gas,  carbon  monoxide,  should  be  guarded  against.  The  use  of  coke 
rivet  heaters  in  small  confined  apartments  is  bad  practice,  as  com- 
bustion with  limited  supply  of  air  or  oxygen  will  cause  the  formation 
of  carbon  monoxide,  an  incomplete  product  of  combustion.  Spark 
retarders  in  cupolas  should  not  be  allowed  to  become  obstructed,  for 
such  a  condition  will  cause  the  cupola  gases,  consisting  of  some  carbon 
monoxide,  to  escape  through  the  charging  door  and  endanger  the 
workmen.  Where  combustion  must  take  place  for  industrial  activi- 
ties have  good  ventilation  and  sufficient  oxygen  to  give  complete 
products  of  combustion. 

The  risk  from  lead  fume  in  cutting  painted  surfaces  with  the  oxv- 
aoetylene  flame  arises  chiefly  in  confined  or  sheltered  places.  On  this 
account  the  general  method  of  procedure  should  be  to  "  open  up,''  that 
is,  to  commence  burning  on  the  deck  and  work  downward  in  order  to 
avoid  generating  lead  fume  in  confined  places. 

Conclusion. 

The  safety  engineers  and  all  supervisors  should  become  familiar 
with  the  properties,  uses,  and  limitations  of  all  the  classes  of  safety 
apparatus  described  and  listed  in  Section  II. 

The  yard  chemists,  metallurgists,  and  engineers  should  always  be 
ready  to  cooperate  and  assist  the  safety  engineer  and  supervisors  with 
their  training  and  experience  along  special  lines. 

See  that  all  Avorkmen  on  jobs  and  occupations  that  present  hazards 
to  the  head,  eyes,  and  respiratory  organs  are  supplied  with  and  use 
the  correct  safety  protectors. 

o 


